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THE  SELECTION  AND  DEFENSE  OF  NAVAL  BASES 

By  Colonel  MARTIN,— an  bx-Confederat?  Officer 

The  first  objective  in  a  war  between  two  nations  entirely 
separated  by  the  sea  is  control  of  the  sea;  for  the  side  that  ob- 
tains such  control  secures  immunity  from  invasion  and  power 
to  invade  the  enemy's  territory.  Until  the  control  of  the  sea 
is  determined  the  land  forces  of  the  contending  powers  must 
play  a  subsidiary  part.  They  can  assist  their  respective  navies 
most  effectively  by  holding  those  naval  bases  and  coaling  stations 
that  are  essential  to  the  service  of  the  fleets  in  the  contest  with 
the  enemy's  fleets.  Under  special  circumstances  they  may 
enter  directly  into  the  contest  for  naval  supremacy  by  attacking 
the  enemy's  naval  bases;  but,  except  for  this  purpose,  any  attack 
upon  the  enemy's  oversea  territory,  while  the  contest  for  the 
sea  is  still  doubtful,  merely  diverts  navaJ  forces  from  the  contest 
with  the  enemy's  main  fleet,  distracts  public  opinion  from  the 
real  point  at  issue,  and  isolates  military  forces  where  they  may 
be  attacked  and  captured  at  the  discretion  of  the  enemy  if  he 
gains  the  control  of  the  sea. 

Such  in  outline  is  the  naval  policy  that  has  been  pursued 
by  England  for  more  than  four  centuries.  When  the  great 
fleet  actions  have  been  fought  and  won,  the  way  has  been  clear 
for  the  army  to  step  in  and  give  the  finishing  stroke;  and  the 
enemy's  islands  and  transmarine  possessions  have  fallen,  one 
by  one,  to  the  victor's  oversea  expeditions. 

With  the  capture  of  Gibraltar  in  1704,  JEngland  began  her 
system  of  strat^c  bases  by  which  she  has  supported  her  dominion 
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of  the  seas  and  of  the. fairest  portions  of  the  garth's , surf a^ce. 
As  this  dominioni  grew  she, dotted  the  face  of  the  eartji,  with 
naval  stations  which,  together  with  her  squadrons,  and  her 
use  of  small  oversea  expeditions,  have  been  the  chief  elements 
of  her  success.  These  bases  have  enabled  her  to  make  the 
enemy's  waters  rather  than  her  own  the  theater  of  war,  to  treat 
the  hostile  coast  strategically  as  the  British  frontier,  and  to 
hold  the  sea  as  territory  which  the  enemy  must  be  prevented 
from  invading.  Without  this  system  of  bases,  which  has  given 
her  most  of  the  advantages  of  nearness'  to  the  scenes  of  great 
operations,  her  squadrons  and  her  military  forces  would  have 
s^orded  a  very  precarious  strength. 

We  have  deliberately  made  our  own  certain  foreign  policies 
which  demand  the  possession  of  a  first  class. navy:*  We  arie 
fully  committed  to  the  enforcement  of  the  Monroe  Doctrine 
which  continually  assumes  new  aspects  and  brings  new  respon- 
sibilities; we  have  taken  over  Porto  Rico,  Hawaii  and  the  Phil- 
ippines, and  are  responsible  internationally  for  Cuba;  and  we 
are  building  and  we  intend  to  hold  the  Panama  Canal.  These 
things  cannot  be  done  unless  our  fleets  are  assisted  by  properly 
selected  and  defended  naval  bases  abroad.  As  we  are  just  enter- 
ing upon  the  establishment  of  naval  bases  we  are  in  a  position 
to  profit  by  the  lessons  of  experience  and  to  avoid  the  disasters 
that  have  been  due  in  the  past  to  the  injudicious  selection  of 
sites  for  naval  bases. 

I  purpose  in  this  paper  to  review  the  subject  of  the  selection 
and  d^ense  of  naval  bases  considered  as  a  means  of  strengthen- 
ing fleets  and  increasing  their  radius  of  action. 

Are  Naval  Bases  Less  Necessary  Today 

Than  Formerly? 

We  are  met  at  the  outset  by  the  question  as  to  whether 
recent  mechanical  improvements,  the  introduction  of  liquid 
fuel,  the  opening  of  coal  mines  in  almost  all  quarters  of  the  globe, 
and  the  increase  of  coal  shipments  by  sea,  have  not  lessened 
the  need  of  yards  and  coaling  stations  abroad  or  done  away  with 
it  altogether.  Almost  every  probable  theater  of  naval  war  is 
surroimded,  as  it  were,  by  neutral  ports  whence  coal  can  be 
shipped  to  the  opposing  fleets;  the  sea  is  covered  with  tramp 
steamers  whose  captains  are  eager  to  supply  belligerents  witii 
contraband  of  war;  the  use  of  liquid  fuel  renders  the  renewal 

*  President  Roosevelt,  Annual  Message,  Dec.  2, 1902,  Foreign  Relations 
of  the  U.  S.,  1902,  p.  XXVL 
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of  fuel  supply  at  sea  a  rdatively  simple  matter;  and,  finailly, 
the  voyage  of  the  American  fleet  around  the  world  has  demon- 
strated that  a  fleet  can  arrive  at  the  antipodes  in  excdlent  con- 
dition for  battle.  Many  therefore  believe  that  distant  naval 
bases  are  no  longer  needed. 

On  the  contrary  careful  consideration  will  show  that  naval 
bases  are  more  necessary  at  present  than  they  have  ever  been. 
Comparatively  recent  changes  in  international  law  have  very 
nearly  closed  neutral  ports  to  bdligerents;  the  renewal  of  fuel 
is  a  want  more  urgent,,  more  peremptory,  than  any  known  to 
the  saOing  ship;*  and  the  necessity  for  succor  and  repair  after 
battle  has  greatly  increased  with  impi  /vements  in  material. 
Confederate  cruisers  using  a  combination  cf  sail  and  steam  power 
kept  the  sea  for  years  without  touching  at  a  Confederate  port; 
but  such  feats  would  be  impossible  today,  on  account  of  more 
stringent  neutrality  laws  and  the  increased  amount  of  fuel  re- 
quired for  steam  vessels.  A  century  and  a  quarter  ago  Suffren 
could  ddiver  three  hard  fought  battles  and  make  all  needed 
repairs  in  open  roadsteads,  but  no  navy  today  could  fight  a 
worthy  antagonist  and  refit  by  means  of  a  floating  repair  shop. 
The  Russian  fleet  would  not  have  undertaken  its  voyage  to  the 
Far  East  had  the  Japanese  been  able  to  deny  Vladivostok  to  it 
as  effectually  as  they  did  Port  Arthiu*.  The  scenes  that  attended 
the  scattered  Russian  vessels  seeking  refuge  in  neutral  ports 
after  the  battle  of  Tsushima  will  probably  be  re-enacted  after 
every  hard  fought  battle  in  the  future  unless  friendly  ports  are 
near  at  hand.  As  regards  badly  disabled  vessels  this  will  be 
true  even  for  the  victorious  side.  Commerce  destro]ang  may. 
be  said  to  be  an  article  of  national  faith  with  us;  but  unless  we 
have  allies  or  naval  ports  abroad,  it  will  be  possible  only  in 
the  vicinity  of  our  own  shores  which  will  be  avoided  by  the 
enemy's  shipping,  as  few  trade  routes  pass  near  our  ports  that 
do  not  end  at  one  of  them. 

"If,  at  every  period  of  naval  history,"  says  Captain  Darrieus 
of  the  French  Navy,  ''fleets  have  had  pressing  need  to  secure 
'advanced  bases/  centers  for  laying  up,  revictualing,  etc.,  where 
the  ships  can  go  to  be  repaired,  to  get  new  supplies,  or  even 
merely  to  rest,  above  all  during  the  winter,  from  the  fatigues 
of  long  cruising,  never  have  these  'bases  of  operations'  been 
more  indispensable  than  nowadays. 

"When  the  wind  was  the  only  moving  force,  a  fleet  wdl 
provided  with  food  and  ammunition  could,  if  need  there  were, 

*  Influence  of  Sea  Power  Upon  History,  Mahan,  p.  829. 
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keep  the  sea  for  long  months,  at  a  pinch  even  put  m  to  port  on 
a  foreign  coast.  It  is  thus  that  our  great  Suffren,  in  his  immortal 
campaign  of  the  Indies,  remained  away  from  Reunion,  his  only 
friatufiy  port,  during  twenty-two  consecutive  months.  I  hasten 
to  recall,  furthermore,  that  he  would  have  had  no  rest  if  he  had 
not  conquered  the  advanced  base  which  he  lacked,  which  he 
accomplished  by  capturing  Trincomalee. 

"  In  our  time,  needs  of  this  kind  are  infinitely  more  pressing. 
Though  modern  ships  of  war  carry  enough  food  to  suffice  for 
the  nourishment  of  their  crews  for  sev^al  months,  on  the  other 
hand  they  only  hold  the  coal  necessary  for  the  maintenance  of 
propulsive  power  for  a  few  weeks,  one  may  even  say  a  few  days. 
The  obligation  to  return  frequently  to  port  for  fuel  is  therefore 
imperious.  Moreover  steel  hulls  in  sea  water  become  covered 
with  grass  and  barnacles;  under  penalty  of  seeing  the  high  speeds 
which  are  a  strategic  factor  of  the  first  importance  greatly  reduced, 
periodic  visits  to  a  dock  are  necessary. 

"Thus  far  I  have  considered  only  the  exigencies  of  the  daily 
lif«  of  fleets.  What  must  there  not  be  added,  when  one  thinks 
<^  the  needs  entailed  by  bad  weather,  of  the  repairs  of  all  sorts 
necessary  to  restore  to  fighting  trim  the  ships  composing  a  naval 
force  which  has  been  in  battle,  even  if  victorious. 

"Modem  bases  of  operations,  therefore,  require  considerable 
supplies  of  provisions,  ammunition,  coal,  lubricants,  spare  articles, 
raw  materials,  etc.,  dry  docks,  repair  shops  well  equipped  with 
tools,  etc.,  all  under  the  safeguard  of  defences  which  cannot 
be  too  strong,  since  the  question  is  to  guarantee  the  security 
.  of  the  preparations  of  naval  operations. 

"Remember  that  it  was  much  more  from  the  almost  com- 
plete lack  of  means  of  action  of  this  sort  than  from  the  individual 
weakness  of  his  ships,  that  Admiral  Cervera's  unfortunate 
8q;aadt*on  pmshed  at  Santiago  de  Cuba;  for  his  four  cruisers 
would  still  have  been  able  to  play  a  good  part  if  they  had  been 
acHvitf  if  they  had  been  provided  with  the  things  most  essential 
to  tlidr  very  life."* 

Desire  of  Belligerents  to  Fight  Near 
Their  Naval  Bases 

The  dependence  of  fleets  upon  naval  bases  is  shown  by  the 
deaird  of  belligerents,  throughout  the  era  of  modern  naval 
watf^e,  to  fight  near  their  bases.  It  is  interesting  to'  note 
that  there  has  never  been  a  great  naval  battle  in  mid-ocean. 

*  Ww  on  %h^  Sea,  Danieus,  Alger's  Translation,  pp.  146-147. 


SELECTION  AND  DEFENSE  OF  NAVAL  BA^S        5 

T)ie  Dutch  in  their  three  great  naval  wars  with  the  English 
"seldom  vduntarily  engaged  out  of  sight  of  their  own  coast/^'^ 
Napoleon  writing  to  Villeneuve  in  May,  1805,  said:  "If  yon 
adopt  the  plsm  of  forming  a  junction  with  the  Brest  squadroB, 
you  should  endeavor  to  do  so  without  fighting;  but  if  ttiis  proves 
too  difficult,  arrange  to  fight  as  near  Brest  as  poss^leJ'lf  Later 
in  the  same  year  Nelson  returning  from  the  West  Indies  in  pur- 
suit of  Villeneuve  said  to  his  Captains:  '^If  we  meet  them  we 
shall  find  them  not  less  than  eighteen,  I  rather  think  twenty, 
sail-of-the-line,  and  therefore  do  not  be  surprised  if  I  should 
not  fall  on  them  immediately;  we  won't  part  without  a  battle. 
/  toiU  let  them  aUme  till  we  approach  the  shores  of  Europe,  or  th^ 
give  me  an  advantage  too  tempting  to  be  resisted/'t  Durinjg 
the  recent  war  in  the  Far  East  many  people  expected  Togo  to 
attack  Rojestvensky  in  the  North  Sea,  or  within  sight  of  Mada- 
gascar, or  at  the  entrance  to  the  China  Seas,  or  in  the  Formosan 
Straits.  But  the  Japanese  lay  in  wait  at  the  passage  of  the 
Korean  Straits  in  close  proximity  to  their  naval  bases  where 
their  maximum  means  of  action  were  available,  fighting  ships, 
cruisers,  torpedo  boats,  §  as  well  as  facilities  for  succor  and  repair 
af  t^  battle. 

An  incident  in  the  second  Dutch  war  related  by  Admiral 
Colomb  affords  a  striking  illustration  of  the  benefit  of  fighting 
within  reach  of  a  well  equipped,  well  provided  naval  base.  Sails 
have  given  way  to  steam,  and  the  nations  now  fight  in  iron 
ships;  but  the  teaching  is  good  for  all  time  and  enforces  a  lesson 
that  we  are  near  to  forgetting.  The  English  fleet  had  been 
badly  defeated  by  the  Dutch  with  a  loss  of  ten  or  eleven  ships, 
nearly  600  killed,  1,100  wounded,  and  2,000  prisoners;  and  the 
rest  of  the  fleet  had  withdrawn  badly  shattered  to  Sheemess, 
then  as  at  present  a  naval  station  below  London  at  the  place 
where  the  Medway  joins  the  Thames.  "  The  Dutch,  "says  Colomb, 
"had  so  far  gainted  a  victory,  but  they  were  under  the  impression 
not  that  the  victory  was  more  complete,  but  that  its  effects 
were  more  permanent  and  far  reaching  than  they  really  were. 
In  their  mistaken  view  they  not  only  hurried  their  fleet  of  sixty 
sail  out  of  the  Texel  on  the  25th  of  June,  but  prepared  with  it 

*  Naval  Warfare,  Colomb,  p.  76. 

t  Ibid,  p.  185.  Italics  in  thia  and  subsequent  quotations  are  the  present 
writer's. 

t  Influence  of  Sea  Power  on  the  French  Revolution  and  Empire,  Ma- 
ban,  VoL  II,  p.  172,  quoting  from  Nelson's  Despatches,  VoL  VI,  p.  467;  see 
also  Mahan's  Life  of  Nelson,  p.  665. 

}  War  on  the  Sea,  p.  231. 
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a  fleet  of  transports  carrying  troops,  in  order  to  make  a  descent 
on  otir  coasts  having  by  their  victory,  as  th^  supposed,  secured 
thansdves  from  interruption  at  sea.  With  this  fleet,  consid- 
erably reinforced  from  other  ports,  they  appeared  at  the  mouth 
of  the  Thames.  But  at  the  Nore,  to  their  disappointed  aston- 
ishment, lay  a  new  English  fleet  computed  at  eighty-eight  sail, 
with  fire  ships  and  ketches.  These  ships  ware  the  repaired  and 
refitted  remains  of  the  beaten  fleet,  witii  additions,  all  collected 
and  approaching  completion,  by  the  great  exertions  of  Sir  Wil- 
liam Penn,  now  one  <k  the  Commissioners  of  the  Navy. 

''The  Dutch  hopes  were  entirely  frustrated  by  this  unexpected 
sight,  and  th^  found  themsdves  reduced  to  carrying  out  the 
rimple  operation  of  blocking  the  Thames,  which  they  did  till  the 
19th  or  20th  of  July,  when  the  English  fleet  put  to  sea  after  them,''* 
and,  it  may  be  added,  won  a  substantial  victory  a  week  later. 

Naval  Bases  Should  be  Capable  of 
Defending  Thebiselves 

It  is  plain  that  a  distant  naval  base,  if  it  is  not  to  be  a  hostage 
to  foreign  powers,  should  be  able  to  defend  itself  for  a  reasonable 
time  without  outside  assistance;  but  a  few  writers  of  great  in- 
fluence and  authority  maintain  that  fortifications  are  not  neces- 
sary and  that  the  best  defense  for  a  naval  base  is  the  fleet  itself. 
Th^  contend  that  the  fleet  can  defend  its  own  base  tactically, 
by  its  presence  at  the  base,  or  strategically,  by  its  ability  to 
appear  upon  the  scene  when  necessity  arises.  Those  who  hold 
these  views,  the  so-called  Blue  Water  School,  have  made  much 
of  the  fact  that  the  nation  having  the  superior  navy  almost 
invariably  captures  its  opponent's  bases.  They  ignore  the 
self  evident  truth  that  fleets  and  bases  are  both  elements  of  sea 
power;  that  bases  exist  to  increase  the  fleet's  radius  of  action, 
and  are  of  no  use  to  a  nation  without  a  fleet;  that  bases  are  for- 
tified in  order  to  give  fearless  freedom  of  movement  to  the  fleet 
and  release  it  for  its  proper  offensive  work;  and  that  a  fleet  by 
capturing  a  naval  base  may  increase  its  own  radius  of  action 
and  decrease  its  opponent's. 

These  uses  and  advantages  are  well  illustrated  by  a  classi- 
cal naval  campaign  upon  which  naval  writers  love  to  dwell. 

In  1782  the  French  fleet  under  Suffren  in  Indian  wateta 
wrm  very  evenly  matched  with  the  English  fleet  under  Sir  Bkiwahi 
Hughes.  Three  pitched  battles  had  been  fought  without  deci- 
sive renlt  when  Suffren  in  the  month  of  August  found  himsdf 

•  Naval  Warfare,  p.  66. 
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at  Batacal^n  in  the  eastern  part  of  Ceylon  sixty  miles  southeast 
of  TrinfiCMnalee.  He  hjad  reasonable  assurance  that  Hughes 
was  at  or  near  Madras  at  a  considerably  greater  distance  to  the 
north  of  Trincomalee.  In  the  southwest  monsoon,  which  blew 
at  this  season  of  the  year,  he  could  reach  Trincomalee  in  half 
a  day  while  it  would  take  Hughes  two  weeks  to  beat  up  from 
Madras.  He  himself  was  without  a  naval  base  and  he  had  not 
the  wherewithal  to  equip  one.  The  English  had  a  secure  base 
at  Madras  and  a  secondary  base  at  Trincomalee  which  depended 
upon  the  fleet  for  protection.  With  the  force  that  he  could 
spare  for  operations  ashore  he  could  reduce  Trincomalee  before 
Hughes  could  come  to  its  rescue.  He  therefore  determined  to 
attack  Trincomalee:  On  August  25th  he  appeared  before  the 
place,  which  surrendered  on  the  31st,  two  days  before  Hughes 
came  up.  Thenceforth  Suffren  operated  from  the  naval  base 
which  the  English  had  prepared  for  him. 

"With  his  usual  promptness,"  says  Captain  Mahan,  "the 
French  commodore  had  prepared  for  further  immediate  action 
as  soon  as  Trincomalee  had  surrendered.  The  cannon  and  men 
landed  from  the  ships  were  at  once  re-embarked  and  the  port 
secured  by  a  garrison  strong  enough  to  relieve  him  of  anxiety 
about  holding  it.  This  great  seaman,  who  had  done  as  much 
in  proportion  to  the  means  intrusted  to  him  as  any  known  in 
history,  and  had  so  signally  illustrated  the  sphere  and  influence 
of  naval  power,  had  no  intention  of  fettering  the  movements 
of  his  fleet,  or  risking  his  important  conquest,  by  needlessly 
taking  upon  the  shoulders  of  the  ships  the  burden  of  defending 
a  seaport.  When  Hughes  appeared,  it  was  past  the  power  of 
the  English  fleet  by  a  single  battle  to  reduce  the  now  properly 
garrisoned  post.  Doubtless  a  successful  campaign,  by  destroy- 
ing or  driving  away  the  French  sea  power,  would  achieve  this 
result;  but  Suffren  might  well  believe  that,  whatever  mishaps 
might  arise  on  a  single  day,  he  could  in  the  long  run  more  than 
hold  his  own  with  his  opponent. 

"Seaports  [naval  bases]*  should  defend  themselves;  the 
sphere  of  the  fleet  is  on  the  open  sea,  its  object  offence  rather 
than  defense,  its  objective  the  enemy's  shipping  wherever  it 

can  be  found. "t 

Again  in  commenting  on  Suffren  and  Hughes'  campaign. 
Captain  Mahsm  says:  "The  dependence  of  Trincomalee  upon 
the  English  fleet  in  this  campaign  affords  an  excellent  illustra* 

*  The  brackets,  here  and  following  are  the  present  writer's. 
t  Influence  of  Sea  Power  Upon  History,  p.  452-458. 
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tion  of  the  embarrassment  and  false  position  in  which  a  navy 
finds  itself  when  the  defense  of  its  seaports  [naval  bases]  rests 
upon  it.  This  bears  upon  a  much  debated  point  of  the  present 
day,  and  is  worthy  the  study  of  those  who  maintain,  too  unqual- 
ifiedly, that  the  best  coast  defense  is  a  navy.  In  one  sense  this 
is  doubtiess  true, — to  attack  the  enemy  abroad  is  the  best  of 
defenses;  but  in  the  narrow  sense  of  the  word  'defense'  it  is  not 
true.  Trincomalee  unfortified  was  simply  a  center  round  which 
Hughes  had  to  revolve  like  a  tethered  animal;  and  the  same 
will  always  happen  under  like  conditions."'*' 

To  collect  vast  supplies  of  valuable  war  materials  at  such 
places  without  providing  tactically  for  their  security  is  to  labor 
for  the  enemy's  benefit.  A  nation's  war  policy  is  badly  at  fault 
and  its  outiook  when  war  begins  will  be  gloomy  indeed  if  its 
naval  stations  cannot  hold  out  for  a  reasonable  time  without 
assistance  from  the  fleet,  t 

Naval  Bases  biust  be  'Provided  wifh  Means  of 
Defense  Against  Land  Attack 

The  necessity  of  providing  bases  with  means  of  defense 
against  the  direct  attack  of  naval  vessels  has  generally  received 
ample  consideration;  for  those  who  have  written  on  the  subject 
and  those  who  have  been  chiefly  instrumental  in  selecting  naval 
bases  have,  because  of  their  professional  environment,  been 
thoroughly  imbued  with  the  possibilities  of  this  method  of  attack; 
and,  as  a  result,  naval  bases  have  been  carefully  placed  well 
within  landlocked  harbors  beyond  bombarding  distance  from 
the  sea.  On  the  other  hand,  defense  against  Ismd  attack  has 
received  little  consideration  from  writers  and  has  been  well 
nigh  ignored  in  the  selection  of  sites  for  naval  bases.  Most 
seaports  may  easily  be  protected  by  seacoast  defenses  from  direct 
naval  attack;  the  difliculties  of  land  defense  are  greater  on  ac- 
count of  the  greater  number  of  men  required,  smd  the  persist- 
ence with  which  land  attack  may  be  carried  on.  These  diffi- 
culties are  increased  in  proportion  as  the  port  is  retired  inland 
from  the  sea. 

Quotations  could  be  multiplied  almost  indefinitely  showing 
that  writers  when  they  speak  of  future  attack  upon  naval  stations 
ai\d  coast  cities  have  in  mind  nothing  more  than  the  possibility 
of  purely  naval  attack  unaccompanied  by  land  attack.  Thus 
Captain  Mahan,  who  reasons  so  well  upon  past  events,  writes 

*  Influence  of  Sea  Power  Upon  History,  p.  480. 
t  Art  of  Naval  Warfare,  Bridge,  p.  187. 
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aa  follows  in  an  article  on  '' Preparedness  for  Naval  War"  which 
jBrst  appeared  in  Harper's  New  Monthly  Magazine  for  March, 
1897:  ''Coast  defence  implies  coast  attack.  To  what  attacks 
are  coasts  liable?  Two  principally,— -blockade  and  bombard- 
ment. The  latter  being  the  more  difficult,  includes  the  former, 
aa  the  greater  does  the  lester.  A  fleet  that  can  bombard  can 
still  more  easily  blockade.  Against  bombardment  the  necessary 
precaution  is  gun-fire,  of  such  power  and  range  that  a  fleet  cannot 
lie  within  bombarding  distance.  This  condition  is  obtained, 
where  surroundings  permit,  by  advancing  the  line  of  guns  so 
far  from  the  city  involved  that  bombarding  distances  can  be 
reached  only  by  coming  under  their  fire.  But  it  has  been  dem- 
onstrated, and  is  accepted,  that,  owing  to  their  rapidity  of  move- 
ment,— like  a  flock  of  birds  on  the  wing, — a  fleet  of  ships  can, 
without  disabling  loss,  pass  by  guns  before  which  they  could 
not  lie.  Hence  arises  the  necessity  of  arresting  or  delaying 
their  progress  by  blocking  channds,  which  in  modem  practice 
is  done  by  lines  of  torpedoes.  The  mere  moral  effect  of  the 
latter  is  a  deterrent  to  a  dash  past, — ^by  which,  if  successful, 
a  fleet  reaches  the  rear  of  the  defenses,  and  appears  immediately 
before  the  city,  which  then  lies  at  its  mercy. 

''Coast  defense,  then,  implies  gun-power  smd  torpedo  lines 

as  described.'' 

♦  ♦♦♦♦♦ 

"Even  coast  defense,  however,  although  essentially  passive, 
should  have  an  element  of  offensive  force,  local  in  character, 
distinct  from  the  offensive  navy,  of  which  nevertheless  it  forms 
a  part.  To  take  the  offensive  against  a  floating  force  it  must 
itself  be  afloat — ^naval." 

4c  4e  4c  3|c  :((  :|c 

''Such  are  the  main  elements  of  coast  defense — guns,  lines 

of  torpedoes,  torpedo  boats.'' 

41  ♦  ♦  ♦  ♦  ♦ 

"What  force  can  they  bring  against  us?  That  force  must 
be  naval;  we  have  no  exposed  point  upon  which  land  operations, 
decisive  in  character,  csm  be  directed.  This  is  the  kind  of  hos- 
tile force  to  be  apprehended."* 

♦  ♦♦♦♦♦ 

This  was  written  before  our  forces  captured  Santiago,  but 
after  the  events  of  the  Chinese-Japsmese  war  had  shown  the 
necessity  lor  guarding  the  back  door.  That  the  author  would 
apply  the  same  plan  at  d^ense  to  naval  stations  abroad  may 

*  The  Interest  of  Amtrica  in  Saa  Power,  Mahan,  pp.  194-5-7*9. 
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be  seen  from  the  following  list  of  what  he  considers  digible 
places  for  naval  bases  in  the  Carribean  Si^  given  in  ah  article 
in  the  same  magazine  seven  months  later:  Cartagena,  Chiriqui 
Lagoon,  Colon,  Curacao,  Martinique,  Santa  Lucia,  St.  Thomas, 
Samana  Bay,  Santiago,  Kingston,  Cienfuegos,  Mujeres  Island, 
Key  West,  Pensacola,  Mouth  of  the  Mississippi  River.*  If 
we  except  Key  West  and  the  places  on  the  mainland  of  the 
United  States  which  could  receive  reinforcements  after  the  out- 
break of  war,  it  would  be  difficult  to  pick  out  oi  this  list  more 
than  one  or  two  places  which  could  be  held  at  the  outbreak  of 
war  by  such  garrisons  as  even  the  most  militant  first-class  power 
would  maintain  in  time  of  peace  to  protect  naval  bases. 

It  is  almost  useless  to  make  fc^rtified  harbors  impregnable 
from  the  sea  if  they  are  left  open  to  land  attack.  This  is  true 
even  of  our  continental  seaports  but  it  is  doubly  true  of  our 
insular  naval  bases.  It  is  worse  than  useless  to  establish  perma- 
nent naval  stations  abroad  unless  we  insure,  as  far  as  human 
ingenuity  can,  then:  safety  from  foreign  seizure.! 

Defensibility  not  less  Ibiportant  than 
Strategic  Situation 

Strategic  situation,  that  is,  nearness  to  insular  or  trans- 
marine dependencies,  to  probable  theaters  of  war,  or  to  trade 
routes,  is,  of  course,  a  sine  qua  non  for  a  naval  base,  but  it  is  a 
common  error  to  assume  that  any  seaport  fulfilling  this  require- 
ment can  easily  be  made  to  fulfill  all  others.  Even  Captain 
Mahan  seems  to  share  this  misconception.  He  says:  ''The 
strategic  value  of  any  position,  be  it  body  of  land  large  or  small, 
or  a  seaport,  or  a  strait,  depends,  1,  upon  situation  (with  reference 
chiefly  to  communications),  2,  upon  its  strength  (inherent  or 
acquired),  and  3,  upon  its  resources  (natural  or  stored).  As 
strength  and  resources  are  matters  which  man  can  accumulate 
where  suitable  situation  offers,  whereas  he  cannot  change  the 
location  of  a  place  in  itself  otherwise  advantageous,  it  is  upon 
situation  that  attention  must  primarily  be  fixed.  Strength  and 
resources  may  be  artifidaUy  supplied  or  increased,  but  it  passes 
the  power  of  man  to  move  a  port  which  lies  outside  the  limits 
of  strategic  effect.  Gibraltar  in  mid-ocean  might  have  four- 
fold its  present  power,  yet  it  would  be  valueless  in  a  military 
sense,  "t 

*  The  Interest  of  America  in  Sea  Power,  p.  271. 

t  President  Roosevelt,  Annual  Message,  Dec.  8,  1908,  remarks  on  Pearl 
Harbor. 

X  The  Interest  of  America  in  Sea  Power,  p.  283. 
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It  nu^  just  as  tnitfafully  be  said  that  in  spite  of  its  situa- 
tion Gibraltar  would  be  yalueless  if  it  were  indefensible. 

Tangier  across  the  strait  from  Gibraltar  has  as  good  a  situ- 
ation, in  the  sense  in  which  Mahan  uses  the  term,  as  Gibraltar, 
a  far  better  harbor,  and,  what  Gibraltar  lacks,  a  ''plentiful  and 
good''*  supply  of  fresh  water  easily  tapped  and  an  abundance 
of  wharf  space.  It  has  been  in  the  power  of  the  nations  that 
have  long  coveted  Gibraltar  to  establish  a  naval  station  at  Tan- 
gier at  various  times  since  Tangier  was  abandoned  by  the  English 
in  the  reign  of  Charles  II.  What  but  the  great  difficulty  of 
supplying  artificial  strength  where  inherent  strength  is  lacking, 
has  kept  it  from  becoming  a  better  naval  station  than  Gibraltar? 

The  importance  of  considering  inherent  strength  or  defensi- 
bility  in  the  selection  of  sites  for  naval  bases  arises  from  the 
fact  that,  in  the  nature  of  things,  a  nation  cannot  and  will  not 
go  to  unlimited  expense  in  fortifying  bases  and  providing  garri- 
sons for  them.  A  place  strat^cally  well  situated  may  be 
capable  of  defense  oi^y  at  a  cost  out  of  proportion  to  its  value. 
Only  under  exceptional  curcumstances  can  distant  naval  bases 
be  reinforced  at  the  outbreak  of  war.  Even  were  it  otherwise, 
it  would  be  poor  economy  to  occupy  stations  that  require  armies 
for  their  defense. 

Effect  of  Topography  on  the  Choice  of  Sftes 

For  Naval  Bases 

Ease  of  defense  depends  largely  upon  topography.  Naval 
bases  may  be  built  on  a  bay  of  a  continent  or  a  large  island; 
on  a  small  peninsula;  or  on  one  or  more  islands  of  such  limited 
extent  of  shore  line  that  the  enemy  may  be  met  at  the  water's 
edge  and  prevented  from  landing. 

1.  Of  these  the  most  difficult  to  hold  against  land  attack 
is  the  position  on  a  bay  of  a  continent  or  large  island;  for  the 
defense  of  the  anchorage,  the  plant,  and  the  coast  defenses  of 
a  base  so  situated  will  require  the  occupation  of  a  line  from  a 
few  miles  to  forty  or  fifty  miles  long.  Against  such  a  place  the 
enemy  can  carry  on  siege  operations, — regular  approaches, 
bombardments  from  concealed  batteries,  and  land  mining  opera- 
tions in  connection  with  the  assaults  of  infantry.  Few  ports  on 
the  mainland  are  as  well  situated  for  defense  as  Port  Arthur 
where  the  land  front  was  only  fourteen  miles  long.  Bases  have 
been  selected  on  magnificent  harbors  on  the  mainland  in  recent 
times  which  would  require  more  than  forty  miles  of  land  defenses 

•  The  Mediterranean  Pilot,  Vol.  1,  1904,  p.  97. 
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to  be  held.  Subic  Bay,  Sorsogon  Bay,  and  Guantanamo  are  of 
of  this  class  of  which  Vigo  Bay,  where  the  English  made  a  hdo* 
canst  of  a  great  French  and  Spanish  fleet  in  1702,  is  ike  great 
archtype.  Port  Arthur  upon  two  occasions,  Santiago,  Wei* 
hai-wei,  and,  above  all,  Port  Mahon,  illustrate  the  weakness  of 
such  positions.  Nearly  every  naval  war  has  fiu'nished  one  or 
more  examples.  On  account  of  the  difficulties  vi  d^ense,  the 
mainland  of  continents  and  large  islands  may  therefore  be  dimi- 
nated  as  possible  places  for  naval  bases,  except  in  the  honae 
country  where  they  are  surrounded  by  a  friendly  population 
and  d^ended  by  the  military  forces  on  home  service. 

2.  A  small  peninsula  like  Gibraltar  or  Tsii^gtau  (Kiaochow) 
connected  with  the  mainland  by  an  isthmus  comep  next  in  the  scale 
of  easy  defense.  The  enemy,  however,  can  still  carry  on  r^^ar 
siege  operations  against  such  a  place  though  upon  a  more 
limited  front.  The  defense  of  Gibraltar  and  of  Fort  Pickras 
illustrate  the  strength  of  well  chosen*  positions  on  small 
peninsulas. 

3.  Islands  upon  which  the  enemy  can  be  prevented  from 
landing,  such  as  Corregidor,  Cidebra,  and  the  Pescadores,  are 
easier  to  defend  than  smy  position  on  the  mainland,  because  the 
best  field  of  fire  is  a  water  area  and  the  most  easily  defended 
position  is  a  wat^  front  over  which  the  enemy  must  advance  in 
small  boats.  If  the  shores  of  a  part  of  the  island  are  precipitous 
and  unscalable  the  task  of  the  defenders  is  lessened ;  a  few  riflemen 
and  machine  guns,  and  an  occasional  field  gun  in  addition  to  the 
necessary  seacoast  armament  will  render  them  unassailable. 
Coral  reefs  and  sunken  rocks,  if  present,  will  add  to  the  natural 
strength  of  the  position  and  reduce  the  forces  required.  If 
the  islsmd  is  in  the  tropics  the  monsoons  or  trade  winds  majr 
render  landing  difficult  or  impossible  on  one  half  of  the  shore  ot 
the  island  for  a  part  of  the  year.  The  defense  of  Cadiz,  Mantua, 
Diamond  Rock,  and  Fort  Sumter  (by  the  Confederates)  in 
modern  times  and  of  Ravenna,  Tyre,  and  Cyzicus  in  ancient 
times,  and  the  long  history  of  Venice,  illustrate  the  great  strength 
of  positions  on  small  islands  surrounded  either  by  the  seit  or  by 
inland  waters  and  marshes.  Mahan's  description  of  Elba  sums 
up  conditions  in  regard  to  defense  that  should  be  borne  in  mind 
by  those  charged  vdth  the  great  responsibility  of  sdecting  per- 
manent naval  bases.     "Midway lay  the  since  famous 

island  of  Elba,  a  dependency  of  Tuscany,  so  small  as  to  be  hdd 
readily  by  a  few  good  troops,  and  having  a  port  large  enough, 
in  Ndson's  judgment,  to  harbor  the  British  fleet  with  a  Utile 
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management/'*  But  it  should  be  remembered  that  only  a 
very  small  part  of  a  nation's  war  fleet  would  ever  really  need  to 
entar  the  harbor  of  a  distant  naval  base  at  any  one  time.t 

Permanent  Bases  and  Advance  Bases 

The  permanent  naval  bases  of  which  we  have  been  speaking 
diould  not  be  confounded  with  advance  bases  seized  for  opera- 
tions as  near  as  possible  to  the  center  of  the  theater  of  war, 
usually  on  the  enemy's  coast,  where,  for  obvious  reasons,  it  is 
impossible  to  establish  permanent  bases  in  time  of  peace.  Thus, 
whOe  Nelson  was  able  to  base  his  fleet  directly  on  Gibraltar 
during  his  watch  off  Cadiz  immediately  preceding  Trafalgar, 
he  used  Madalena  Bay  in  the  straits  between  Corsica  and  Sar- 
dinia as  an  advance  base  during  his  two  years'  watch  off  Toulon 
for  the  French  fleet,  his  main  base  being  at  Gibraltar;  and  the 
Japanese  during  their  operations  against  Port  Arthur,  in  spite 
of  the  proximity  of  the  theater  of  war  to  the  great  naval  bases 
in  Japan,  used  one  or  more  advance  bases,  always  referred  to 
in  despatches  as  a  "certain  place,"  as  near  as  possible  to  the  point 
of  attack.}  Advance  bases  are  also  used  to  assist  in  securing 
conunercial  routes  or  maritime  control  in  a  region  where  undis- 
puted naval  supr^nacy  has  been  acquired. 

Permanent  bases  are  points  of  departure  from  which  an 
expedition  may  make  a  refreshed  and  final  start  for  its  objective; 
advance  bases  are  points  of  rendezvous  from  which  storeships 
and  repairships  may  assemble  and  minister  to  the  needs  of  the 
fleet  smd  where  the  fleet  itself  may  lie  while  lookout  vessels 
keep  in  touch  with  the  enemy's  fleet.  In  selecting  the  site  and 
planning  the  defenses  of  a  permanent  naval  base  all  possible 
powerful  enemies  in  the  indefinite  and  uncertain  future  must 
be  considered;  permanent  bases  must  therefore  be  prepared 
to  hold  out  against  the  tempest  of  destruction  that  may  be  brought 
to  bear  upon  them  by  enemies  having  temporary  local  command 
of  the  sea.  Advance  bases  are  selected  for  immediate  use  against 
a  particular  foe  in  a  region  where  the  command  of  the  sea  is 
aMired;  hence  extensive  preparations  against  naval  attack 
pure  and  simple  or  in  combination  with  land  forces  are  not 
required  for  advance  bases.  These  bases  are  quickly  and  easily 
established  with  material  kept  in  readiness  in  time  of  peace; 
and  they  are  as  readily  abandoned  when,  from  necessity  or  a 

•  Life  of  Nelson,  p.  202. 

t  Sea  Power  and  Other  Studies,  Bridge,  p.  250. 

X  War  on  the  Sea,  p.  154, 
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change  of  policy,  the  fleet  >iidthdraw8,  iis  readers  of  iMahsm  will 
recall  in  connection  with  the  withdrawal  of  the  British  fleet 
from  the  Mediterranean  in  1797. 

As  the  enemy  is  on  the  defensive  and  fully  occupied  when 
advance  naval  bases  are  required,  it  sometimes  happens  that 
an  advance  base  can  be  seized  on  the  mainland  and  defended 
by  a  small  force  that  would  have  been  captured  at  an  earlier 
stage  of  the  war  when  the  enemy  was  free  to  take  the  offensive 
against  it.  Thus  we  seized  Guantanamo  on  the  mainland  of 
Cuba  in  1898,  at  a  time  when  the  Spanish  were  occupied  with 
the  d^ense  of  Santiago.  A  disproportionate  number  of  men 
would  have  been  required  to  hold  it  at  the  outbreak  of  war  had 
it  been  in  our  possession  as  a  permanent  base  by  treaty  rij^ts 
at  the  beginning  of  the  war.  Permanent  naval  bases  on  the 
mainland  should  have  great  intrinsic  strength,  as  is  the  case 
with  Gibraltar  and  Tsingtau.  The  ease  with  which  temporary 
advance  bases,  seized  when  the  enemy's  forces  are  fidly  en- 
gaged on  the  defensive,  have  been  defended,  has  led  in  some 
notable  instances,  to  their  permanent  occupation  when  the 
surrounding  territory  has  passed  by  treaty  to  the  side  which 
seized  them.  The  fact  that  the  native  popidation,  at  one 
time  friendly,  may  be  hostile  smd  in  alliance  with  the  enemy 
when  the  next  war  breaks  out,  is  overlooked,  as  well  as  the 
possibility  that  the  enemy  may  have  command  of  the  sea. 
These  remarks  apply  in  principle  to  nearly  all  the  naval  stations 
seized  by  the  European  powers  on  the  China  coast.  Boston 
and  Toulon  when  held  by  the  British  are  also  examples  in  point. 
In  regard  to  Toulon  Mahan  says:  ''The  expenditure  of  men 
and  money  necessary  to  hold  a  seaport  surrounded  by  enemy's 
territory,  and  commanded  by  a  long  line  of  heights  which  had 
to  be  occupied,  would  have  been  out  of  proportion  to  any  result 
likely  to  follow."*  The  ill  consequences  that  may  follow  the 
occupation  of  such  places  are  exemplified  by  the  recent  history 
of  Port  Arthur.  Japan,  taught  by  the  mistakes  of  her  enemy, 
is  pursuing  a  different  policy.  Port  Arthur,  it  appears,  is  not 
to  be  an  important  naval  base.  It  may  be  added  that,  had 
Japan  followed  European  and  American  precedent  when  she 
selected  her  Formosan  base,  she  woidd  have  chosen  Kedung 
on  the  mainland  of  Formosa.  Instead  of  this  she  has  chosen 
the  Pescadores  Islands. 


*  Influence  of  Sea  Power  on  the  French  Revohition  and  Empire,  Vol.  1, 
p.  106. 
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FwTiFYiNG  Harbors  in  Order  to  Prevent  an  Enemy  from 

Using  them  as  Advance  Bases 

Probably  no  one  has  ever  advocated  a  particular  site  for 
a  permanent  naval  base  without  ailing  the  advantage  that 
would  arise  from  depriving  the  enemy  of  the  use  of  it  as  a  site 
for  an  advance  base.  This  argument  is  never  challenged  and 
yet  a  little  reflection  will  show  that  it  is  fallacious.  If  the  best 
site  for  a  permanent  naval  base  in  any  maritime  region  be  selected, 
it  will  be  found  that  there  will  still  remain  a  large  number  of  sites 
which  would  serve  satisfactorily  for  temporary  advance  bases; 
for,  as  we  have  seen,  the  requirements  to  be  fulfilled  are  much 
less  exacting  for  advance  bases  than  for  permanent  bases.  Fur- 
thermore, as  illustrated  by  the  Japanese  in  the  recent  war,  it  is 
not  only  easy  to  change  the  position  of  advance  bases  but  it  is 
advantageous  to  do  so  in  order  to  keep  the  enemy  in  ignorance 
of  their  exact  situation.  If  the  argument  were  ever  applicable 
to  any  maritime  r^on  it  would  be  applicable  to  the  Hawaiian 
Islands.  It  has  been  asserted  that  Honolulu  and  Pearl  Harbor 
are  the  only  possible  places  that  could  be  used  by  an  enemy  in 
the  vast  expanse  of  the  North  Central  Pacific,  as  an  advance 
base  against  the  United  States.  An  examination  of  the  Sailing 
Directions  for  the  Hawaiian  Islands  will  disclose  the  fact  that  there 
are  at  least  a  half  dozen  anchorages  outside  the  Island  of  Oahu 
that  could  be  used  for  this  purpose.  Most  of  these  anchorages, 
it  is  true,  are  good  for  a  part  of  the  year  only  on  account  of 
exposure  to  the  prevailing  winds,  but  the  facility*  with  which 
advance  bases  can  be  moved  will  enable  an  enemy  to  select  a 
sheltered  anchorage  at  any  season  of  the  year.  Moreover  the 
United  States  is  now  improving  the  harbor  of  Hilo  in  the  Island 
of  Hawaii,  the  best  anchorage  outside  of  Oahu,  so  as  to  provide 
a  secure  anchorage  throughout  the  year.  The  recent  visit  of 
foreign  war  vessels  to  this  harbor  confirms  the  writer's  view 
formed  long  ago,  of  the  value  of  Hilo  Harbor  to  an  enemy,  and 
incidentally  of  the  futility  of  attempting  to  exclude  an  enemy 
from  any  maritime  r^on  by  fortifications,  especially  from 
r^^ns  in  which  harbors  abound,  like  the  West  Indies  and  the 
Philippines. 

Faulty  Use  of  Naval  Bases 

The  faulty  use  of  naval  bases  abroad  has  done  much  to 
raise  a  prejudice  against  them.    Thus  inferior  naval  forces 

*  Sea  Power  and  Other  Studies,  p.  294. 
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which  ought  to  have  been  withdrawn  to  the  home  country  pricn* 
to  the  outbreak  of  war  have  frequently  been  allowed  to  be  shut 
up  in  such  bases.  This  has  resulted  from  an  unwise  application 
of  the  doctrine  of  the  "fleet  in  being/'  By  this  doctrine  an 
inferior  fleet  locked  up  in  one  or  more  impr^nable  ports  in  the 
home  cotmtry  imposes  upon  the  enemy  the  intense  and  contin- 
uous strain  of  watchfulness  against  escape.  This  is  what  Tor* 
rington,  the  author  of  the  phrase,  purposed  to  do  when  his  fleet 
was  inferior  to  the  French  fleet.*  The  practice  may  or  may 
not  be  correct  for  an  inferior  fleet  based  upon  home  ports.  Its 
application  to  the  defense  of  indefensible  naval  bases  abroad 
is  fatal  to  concentration,  which  is  as  vital  in  sea  as  in  land  opera- 
tions. In  both  classes  of  operations  concentration  should  take 
place  at  such  a  distance  from  the  enemy  as  to  be  safe  from  inter- 
ruption. The  concentration  of  forces  in  close  proximity  to  an 
active  enemy  is  even  more  hazardous  on  the  sea  than  on  land. 
The  Japanese  would  not  have  permitted  the  concentration  of 
the  Baltic,  Port  Arthur,  and  Vladivostok  squadrons  in  Far 
Eastern  waters,  t  but  the  concentration  of  these  forces  in  Mada- 
gascar or  Europe  could  have  been  effected  prior  to  hostilities 
and  would  have  given  an  incontestable  superiority  to  the  Russian 
naval  forces.  As  to  the  manner  in  which  such  a  concentration 
should  have  been  made,  the  way  in  which  our  own  naval  vessels 
disappeared  from  Asiatic  waters  during  the  war  scare  of  1907 
furnishes  an  excellent  suggestion.  When  naval  forces  are  com- 
pelled to  seek  refuge  behind  land  defenses,  the  harbor  of  refuge 
should  be  in  the  home  country  where  facilities  for  reinforcement 
and  recuperation  are  the  greatest  smd  where,  at  least,  they  will 
be  protected  on  the  land  side  by  the  land  forces  of  the  nation. 
The  French  vessels  that  took  refuge  in  the  ports  of  France  during 
the  long  naval  wars  between  the  French  and  the  English  at  the 
b^inning  of  the  last  century  were  safe  from  capture  and  were 
frequently  able  to  try  their  fortunes  again  at  sea,  but  those  that 
sought  shelter  in  France's  naval  bases  abroad  were  almost  all 
captured  before  the  end  of  the  war.  Port  Arthiu*  and  Santiago 
are  recent  examples  of  the  cutting  off  and  capture  of  naval 
forces  in  distant  naval  bases.  The  presence  of  squadrons  in 
these  places,  far  from  adding  to  the  strength  of  defense,  only 
added  difficulties  and  increased  the  value  of  the  prizes. 

*  Lessons  of  the  War  with  Spain,  pp.  78,  84,  123; 
Naval  Warfare,  pp.  122,  438; 
Sea  Power  and  OUier  Studies,  pp.  47-51,  79. 

t  Naval  Administration  and  Warfare,  pp.  168-170. 
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A  Capacious  Harbor  is  not  a  Necessity  at  a  Naval  Base 

Another  delusion  regarding  naval  bases  is  that  they  should 
be  on  capacious  harbors.  "  Forty  battleships  "  is  the  consecrated 
number  for  which  accomodation  is  usually  deemed  necessary. 
Under  what  conceivable  circumstance  would  forty  battleships 
need  to  take  refuge  in  a  port?  Harbors  affording  such  accomo- 
dation can  be  found  only  in  the  mainland  of  continents  or  large 
islands,  never  in  small  islands;  because  small  islands,  such  as 
can  be  defended  at  a  reasonable  expenditure  of  men  and  material, 
cannot  contain  such  big  harbors;  in  fact,  the  areas  of  the  harbors 
usually  selected  are  so  great  that  medium  sized  garrisons 
could  not  even  defend  islands  of  the  same  area.  Gibraltar  and 
the  so-called  neutral  ground  could  easily  be  set  down  in  either 
Subic  Bay  or  Sorsogon  Bay;  Corr^idor  and  its  dependent  island, 
Caballo,  if  placed  in  their  relative  positions  in  either  of  these 
bays  would  be  surrounded  by  navigable  water.  The  defense  of 
these  extensive  harbors  requires  the  holding  of  land  lines  around 
them  much  greater  in  extent  than  the  perimeters  of  the  harbors. 
All  history  proves  that  such  lines  cannot  long  be  held.  When 
military  and  naval  men  come  to  recognize  this  truth,  we  shall 
be  delivered  from  attempting  the  defense  of  indefensible  posi- 
tions in  foreign  lands. 

The  delusion  in  r^ard  to  the  necessity  of  capacious  harbors 
for  naval  bases  is  not  of  recent  origin.  Admiral  Colomb,  in 
discussing,  about  the  year  1895,  the  relative  merits  of  Port 
Mahon  and  Gibraltar  as  naval  bases,  gave  utterance  to  a  doctrine 
that  has  always  gained  many  adherents  during  intervals  of 
peace.  "Of  the  two  places,"  says  Colomb,  "Minorca  [Port 
Mahon]  W9s  by  far  the  most  important.  Gibraltar  never  had 
been,  and  never  could  be,  so  good  a  base  to  operate  from  as 
Minorca.  Geographically  it  was  too  far  from  the  French  coast, 
while  Minorca  was  placed  nearly  midway  between  Toulon  and 
Cadiz.  The  anchorage  of  Gibraltar  was  contracted  and  detest- 
able. Ships  could  not  water  there,  and  possible  wharf  space 
was  very  confined.  It  was  attackable  by  land,  and  might  be 
captured  by  land  forces  without  the  necessity  of  any  covering 
navy.  Minorca,  on  the  other  hand,  possessed  one  of  the  finest 
harbours  in  the  world.  It  was  impossible  to  attack  it  by  land 
forces  alone  unless  the  command  of  the  sea  was  first  assured."* 

Minorca,  an  island  in  the  Mediterranean  has  an  area  of  260 
square  miles.  Landing  places  are  numerous  on  the  island  out- 
side of  the  lines  that  were  formerly  held  at  Port  Mahon.    The 

*  Naval  Warfare,  p.  367. 
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fine  harbor  was  a  convenience  in  peace  but  a  soifrcp  of  weakness 
in  war  and  by  no  means  a  necessity,  either  in  peace  or  war.  Like 
all  naval  bases  on  large  harbors  either  in  the  mainland  or  in  large 
islands  it  was  easily  captured  by  land  when  once  invested.  It 
is  true  that  Gibraltar  is  attackable  by  land ;  but  it  is  connected 
to  the  mainland  by  a  narrow  isthmus  only,  and  the  natural 
strength  of  the  rock  is  such  that  a  small  garrison  has  been  able 
to  hold  it  for  over  200  years  against  all  attacks  both  by  land  and 
sea.  The  situation  would,  of  course,  be  vastly  improved  if, 
like  Corregidor  or  Culebra,  it  were  on  a  small  detached  island 
that  could  be  drfended  by  preventing  boats  from  landing.  It  is 
true  that  command  of  the  sea  is  necessary  before  Minorca  can 
be  attacked;  but  the  essential  fact  about  Minorca  is,  that  com- 
mand of  the  sea  being  attained.  Port  Mahon  can  easily  be  reduced. 


The  history  of  Gibraltar  and  Minorca  illustrates  the  differ- 
ence between  a  naval  base  with  a  poor  harbor  that  can  be  effect- 
ually defended  for  a  long  period  in  the  absence  of  the  fleet  and 
one  with  a  fine  harbor  that  can  be  defended  for  a  short  time 
only  in  the  absence  of  the  fleet.  Gibraltar  is  typical  of  what 
may  be  expected  of  Corregidor,  Culebra,  and  the  Pescadores: 
Minorca  of  what  may  be  expected  of  such  places  a%  Tangier, 
Guantanamo,  Samana  Bay,  Sorsogon  Bay,  and  Subic  Bay. 

In  July,  1704,  Gibraltar  was  taken  by  the  English  and  the 
Dutch  after  four  days  of  investment  by  land  and  sea.  The 
garrison  numbered  150  men,  exclusive  of  the  inhabitants;  the 


SELECTION  AND  DEFENSE  OF  NAVAL  BASES  19 

investing  force  9,000  or  10,000  men.  It  is  said  that  pa.e  Gov- 
ernor was  moved  a  good  deal  by  the  fact  that  the  English  and 
the  Dutch  had  gotten  between  the  town  and  a  chapel  where 
all  of  the  women  of  the  best  families  had  taken  refuge.  .  The 
English  fleet  soon  withdrew,  leaving  a  garrison  of  about  2,000 
men,  but  with  insufficient  supplies  for  a  long  siege.  Soon  after 
the  withdrawal  of  the  English  fleet,  the  French  and  Spanish 
invested  Gibraltar  by  land  and  sea  and  made  numerous  attacks. 
The  English  fleet  relieved  the  fortress  three  times  with  men 
and  supplies.  The  siege  terminated  in  March,  1705,  when  the 
garrison  was  so  well  equipped  as  to  be  able  to  defy  all  attacks 
of  the  enemy.  In  1720  the  Spanish,  under  pretence  of  relieving 
Ceuta,  which  was  besieged  by  the  Moors,  assembled  forces  in 
Gibraltar  Bay  with  the  intention  of  attacking  Gibraltar;  but 
they  gave  up  their  enterprise  as  a  result  of  energetic  measures 
for  the  defense  of  the  fortress.  In  1726  Gibraltar  was  besieged 
for  four  months  by  20,000  men.  It  was  again  besieged  for 
nearly  three  and  one-half  years  from  1779  to  1782.  During 
this  interval  it  was  relieved  three  times  by  the  fleet.  Thus 
in  a  period  of  78  years  after  it  was  taken  by  the  British,  Gibraltar 
withstood  three  memorable  sieges  and  defied  an  attempt  to  take 
it  by  surprise. 

The  history  of  Minorca  presents  an  entirely  different  picture. 
The  French  took  it  from  the  Spanish  in  1707.  The  following 
year  it  was  taken  *'with  a  rush"  by  the  English  General  Wade. 
The  English  fortified  it  carefully  and  in  1756  the  garrison  held 
out  70  days  against  the  French.  It  was  restored  to  England 
by  treaty  in  1763.  In  1781-82  it  stood  out  170  days  against 
the  French  and  Spanish.  As  previously  mentioned,  tiie  British 
fleet  entirely  withdrew  from  the  Mediterranean  in  1797,  when 
Spain  was  on  the  eve  of  declaring  war  on  Great  Britain.  Minorca, 
at  this  time,  was  a  Spanish  possession.  In  the  summer  of  1798, 
the  British  fleet  again  entered  the  Mediterranean.  General 
Sir  Charles  Stuart  was  selected  by  the  War  Office,  after  consul- 
tation with  Earl  St.  Vincent  who  commanded  the  English  naval 
forces  in  the  Mediterranean,  to  command  a  land  force  for  the 
capture  of  Minorca.  General  Stuart  pointed  out  the  weak 
features  of  Minorca  in  a  paper  in  which  he  stated  that  ''though 
the  fortress  was  strong,  it  was  critically  situated.'*  The  British 
were  soon  to  realize  the  full  signification  of  their  general's  criti- 
cism. In  November,  1798,  Stuart  landed  a  small  army  on  the 
island  and  captured  Port  Mahon.  This  was  the  fifth  time  that  it 
had  been  taken  in  91  years.    It  now  became  a  serious  clog  on 
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the  movements  of  the  British  fleet,  as  may  be  perceived  from 
the  following  extracts  from  the  dispatches  of  Admiral  Keith  to 
Nelson: 

1.  "If  Minorca  is  left  without  ships  it  will  fall." 

2.  "I  had  no  doubt  of  overtaking  them  [the  French  fleet] 
before  they  had  left  the  coast  of  Italy;  .  .  .  but  the  defence- 
less- state  of  Minorca,  without  a  fleet,  the  great  force  prepared  (at 
Cartagena)  to  attack  it,  added  to  my  having  so  far  exceeded  my 
oiders  already,  will  oblige  me  to  relinquish  the  pursuit,  and 
return  to  the  protection  of  that  island/' 

3.  "It  is  very  hard  I  cannot  find  these  vagabonds  in  some 
spot  or  other,  and  that  I  am  so  shackled  with  this  defenceless  island.*' 

It  is  true  that  Mahan,  from  whose  pages  the  above  extracts 
are  quoted,  has  severely  and,  we  think,  justly  criticised  Lord 
Kdth  for  being  dominated  by  the  fear  of  losing  Minorca;  but 
these  quotations  appositely  illustrate  "the  embarrassment  of 
a  fleet  upon  which  an  important  seaport  wholly  depends  for 
security."  They  further  serve  to  call  attention  to  the  predica- 
ment in  which  the  British  would  have  been  placed  had  Minorca 
been  a  British  possession  when  their  fleet  withdrew  from  the 
Mediterranean  in  1797.*  Could  they  have  left  it,  we  may  ask, 
to  the  defense  of  a  garrison?  Could  they  have  run  the  risk  of 
rq)eating  the  disasters  of  1756  and  1782?  In  explanation  of 
Lmrd  Keith's  coiuise  of  action  we  may  venture  to  suggest  that 
he  may  have  had  a  lingering  recollection  that  Admiral  Byng 
had  been  tried  by  court-martial  and  shot  for  his  failure  to  prevent 
the  capture  of  Minorca  in  1756. 

Perhsq)s  we  should  not  marvel  at  some  of  the  selections  of 
naval  bases  made  by  our  countrymen  when  such  a  distinguished 
naval  critic  as  Admiral  Colomb  maintains  that  Port  Mahon, 
which  was  captured  five  times  in  91  years,  was  a  better  naval 
base  than  Gibraltar,  and  when  such  an  illustrious  writer  as 
Mahan  can  speak  of  the  same  place  as  "one  of  the  most  advan- 
tageous naval  stations  in  the  Mediterranean."!  Temporary 
conunand  of  the  sea  was  sufficient  for  the  capture  of  Port  Mahon. 

*  It  18  worthy  of  note  that  Porto  Ferrajo  in  the  Island  of  Elba,  which 
had  been  seized  by  Nelson  in  1796  while  the  British  held  Corsica,  was  re- 
tained by  a  small  garrison  when  they  evacuated  the  Mediterranean  and  was 
held  until  the  treaty  of  peace  in  1802.  "Being  very  small."  says  Captain 
Mahan,  "Elba  was  more  immediately  under  naval  control  than  Corsica,  and 
to  hold  it  required  fewer  troops. 

*'In  case  of  the  loss  of  the  larger  island,  it  would  still  assure  the  British 
a  base  in  the  Mediterranean  and  continued  control,  so  lonR  as  their  fleet 
coald  assert  predominance  over  those  of  their  enemies.''    The  Influence  of 
Sea  Pcnoer  on  the  French  Revolution  and  Empire,  Vol.  1,  p.  213. 

t  Life  of  Admiral  Farragut,  p.  1 . 
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It  lay  within  England's  power  to  seize  it  for  use  as  a  temporary 
advance  base  for  operations  against  the  French  coast  if  she  saw 
fit  to  do  so;  but  she  realized,  after  her  last  experience,  that  it 
simply  did  not  pay  to  try  to  maintain  a  permanent  naval  base 
at  Port  Mahon. 

Only  the  Essential  Utilities  in  War  Need  be  Put 

In  the  Protected  Area 

A  naval  station  is  an  industrial  establishment  with  shops 
and  facilities  for  refitment  and  repair  employing  a  small  army 
of  mechanics  and  laborers.  These  agencies  require  a  large  area 
which  is  only  less  difficult  to  protect  than  a  capacious  harbor. 
The  question  of  subsistence  for  a  large  force  of  civilian  employees 
shut  up  in  a  besieged  naval  station  brings  up  many  difficulties 
which  can  be  appreciated  only  by  those  who  have  been  con- 
fronted with  the  practical  difficulties  of  providing  and  keepii^ 
in  store  the  food  required  for  a  military  garrison  for  a  long  si^ge. 

It  cannot  be  too  frequently  stated  nor  too  thoroughly 
understood  that  the  only  reason  for  the  establishment  and 
maintenance  of  a  naval  station  is  its  utility  and  necessity  in 
time  of  war.  In  time  of  peace  the  use  of  foreign  shipyards  can 
be  purchased.  Many  features  collect  about  a  naval  station 
that  are  not  of  vital  necessity  in  war  land  the  raison  d'etre  of  a 
station  as  an  element  of  sea  power  in  time  of  war  is  too  often 
obscured  by  its  peace  functions  and  neglected  and  forgotten. 
Where  the  difficulty  of  defending  the  station  would  be  increased 
by  attempting  to  defend  both  those  utilities  that  are  essential 
in  war  and  those  that  are  not,  the  non-essential  should  be  Mt 
outside  the  protected  area.  Again,  only  those  civilian  employees 
whose  services  are  essential  during  the  siege  need  be  subjected 
to  the  hardships  of  a  sioge.  When  a  besieged  naval  base  has 
been  relieved  by  the  arrival  of  a  superior  friendly  fleet,  the 
repair  facilities  in  the  protected  area  and  the  force  of  employees 
may  be  reinforced  by  facilities  and  mechanics  brought  with 
repair  vessels  accompanying  the  fleet. 

Towing  Docks  from  Port  to  Port  when  HosTiLiriES 

Threaten 

But  this  does  not  mean  that  it  would  be  permissible  to  leave 
an  essential  element  of  the  station  outside  of  the  fortifications 
and  in  some  place  from  which,  when  hostilities  threaten,  it 
would  have  to  be  towed  upon  the  high  seas  to  the  base;  for  exam- 
ple, it  would  not  be  permissible  to  have  Portsmouth,  N.  H., 
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the  peace  station  of  a  floating  dock  and  Boston,  Mass.,  its  war 
station,  relying  upon  the  forbearance  of  the  enemy  to  permit 
us  to  tow  it  from  one  place  to  the  other.  What  shall  we  say 
when  such  a  course  is  planned  for  a  distant  naval  station  near 
to  a  possible  theater  of  war  where  at  the  outbreak  of  hostilities 
the  enemy  would  inevitably  have  temporary  control  of  the  sea? 
As  naval  wars  so  often  begin  with  successful  attempts  at  sur- 
prise either  before  or  immediately  after  the  declaration  of  war,* 
an  enterprising  enemy  would  destroy  the  dock  either  at  its 
indefensible  peace  berth  or  on  the  high  seas  while  en  route  to  its 
station. 

Under  no  circumstances  should  the  abandonment  of  tac- 
tically indefensible  stations  be  postponed  until  hostilities  threaten. 
At  such  a  time  the  same  clouded  thinking  and  vacillation 
that  cause  their  retention  in  peaceful  times  will  sanction  hope- 
less efforts  to  defend  them  with  driblets  of  troops  that  are  sorely 
needed  elsewhere.  To  the  extent  that  the  falj  of  a  place  may 
be  thus  delayed,  the  magnitude  of  the  disaster  and  the  loss  of 
prestige  will  be  increased. 

Defense  Needed  for  Naval  Bases  Contrasted  with 
That  Possible  for  Oversea  Dependencies 

A  clear  distinction  should  be  made  between  the  defense 
required  for  a  naval  base  situated  in  a  distant  quarter  of  the 
globe  and  that  required  for  island  possessions  in  the  same  part 
of  the  world.  The  base  is  necessary  to  the  fighting  efficiency 
of  the  fleet;  the  islands  are  not.  The  defense  of  the  base  must 
be  tactical;  the  defense  of  the  islands  may  be  strategical.  The 
naval  station  cannot  depend  upon  the  fleet  for  protection  without 
keeping  the  fleet  within  striking  distance  of  the  station.  To 
do  this  the  cost  of  maintenance  of  the  fleet  is  greatly  increased ; 
officers  and  men  are  kept  on  foreign  service;  and  ships  are  held 
where  facilities  of  maintenance  and  repair  are  meager.  If  the 
fleet  is  not  kept  near  the  defenseless  base,  rumors  of  war  which 
could  be  disregarded  if  the  naval  base  were  able  to  defend  itself, 
will  cause  the  fleet  to  make  long  and  expensive  voyages  to  pro- 

*  For  example  Port  Arthur,  night  of  February  8-9,  1904,  and  Chemulpo, 
February  9, 1904,  before  the  declaration  of  war;  Manila  Bay,  May  1,  1^. 
seven  days  after  Spain's  declaration  of  war;  Copenhagen,  April  2,  1801.  In 
the  contest  between  Great  Britain  and  the  Armed  Neutrality  in  1801,  there 
was  no  formal  state  of  war.  Nelson  destroyed  the  Danish  fleet  at  its 
anchorage  and  would  have  destroyed  the  Russian  fleet  and  perhaps  the 
Swedish  fleet  at  their  anchorages  had  he  been  given  a  free  hand  by  hia 
immediate  superior.  Sir  Hyde  Parker.  The  gfeneral  instructions  of  the 
British  government  fully  justified  such  action. 
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tect  its  base.  Such  voyages  are  highly  beneficial  to  the  effi- 
ciency of  the  fleet  but  otherwise  are  undesirable  fropi  every  point 
of  view  and  are  a  severe  penalty  for  the  want  of  the  higher  dis- 
cretion and  judgment  which  the  nation  has  a  right  to  expect 
of  its  servants.  The  defense  of  the  islands  may  be  left  largely 
to  the  fleet  provided  it  has  a  well  defended  naval  base  in  the 
islands  or  within  the  fleet's  radius  of  action.  The  only  effective 
defense,  in  fact,  for  insular  possessions  is  a  superior  fleet  which, 
by  its  ability  to  appear,  when  needed,  and  control  the  sea,  will 
render  it  possible  to  land  troops  and  attack  any  of  the  enemy's 
forces  that  may  have  effected  a  lodgment  in  the  islands.  The 
tactical  defense  of  the  naval  base  is  therefore  a  necessary  pre- 
liminary to  the  strategical  defense  of  the  islands.  If  the  base 
is  not  defended  by  a  force  sufficient  to  hold  it  until  the  fleet 
can  arrive,  the  fleet  will  find  its  base  either  destroyed  or  in  the 
hands  of  the  enemy  and  a  great  initial  advantage,  which  counts 
for  so  much  in  war,  will  have  been  gained  by  the  enemy  before 
the  fleets  have  met  in  battle. 

History  is  replete  with  examples  of  land  forces  cut  off  in 
islands  and  compelled  to  surrender  or  make  peace,  from  the 
time  of  Hamilcar  Barca,  who  was  isolated  in  Sicily  and  compelled 
to  surrender  by  the  defeat  of  the  Carthaginian  fleet  at  Aegates, 
to  1898  when  Spain's  large  army  in  Cuba  gave  up  the  struggle 
as  the  result  of  the  destruction  of  the  Spanish  squadrons  in  the 
West  Indies  and  the  Philippines,  the  capture  of  Santiago  and 
Manila,  and  the  overrunning  of  Porto  Rico.  As  was  so  well 
exemplified  in  1898,  naval  forces  alone  rarely  end  wars  and  com- 
pel a  belligerent  to  sue  for  peace.  This  is  particularly  true  with 
regard  to  continental  powers,  but  it  may  well  be  believed  that 
decisive  defeat  at  sea  would  compel  insularpowers  largely  depend- 
ent on  commerce,  such  as   England  and  Japan,  to  make  peace. 

All  places  supplied  from  beyond  the  sea  fall  ultimately  to 
him  that  holds  command  of  the  sea.  The  Philippines,  garri- 
soned by  the  German  Army  on  a  war  footing,  could  not  be  held 
against  an  enemy  that  has  command  of  the  sea  and  a  small  but 
effective  army.  These  islands,  like  all  tropical  countries,  pro- 
duce little  of  the  food  required  for  white  men,  as  such  food  can 
be  raised  in  the  tropics  only  with  difficulty;  and  rubber,  hemp, 
copra,  sugar,  tobacco,  and  similar  products  are  too  remunerative 
to  permit  the  attention  required  to  develop  suitable  varieties 
of  food  plants.  An  accumulation  of  stores  could  delay  the  fall 
of  the  islands;  but  the  garrisons  of  outlying  islands  would  fall 
one  by  one  to  the  attack  of  land  forces  numerically  weaker  by 
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far  than  the  aggregate  garrison  of  the  islands;  and  all  would 
succumb  in  ,time.  No  large  land  force  would  be  needed  for 
their  defense  by  a  nation  having  a  superior  fleet  and  a  well  equipped 
defensible  naval  base  in  the  islands. 

The  Spanish  attack  on  Sicily  in  1718  affords  an  excellent 
illustration  of  the  mutual  relation  of  land  and  naval  forces  in 
the  defense  of  insular  possessions  because  of  the  leisurely  and 
secure  deliberation  of  the  English  and  their  Italian  allies  in  attack- 
ing the  Spanish  troops  in  Sicily  after  the  English  navy  had  gained 
command  of  the  sea.  In  July  of  that  year  a  Spanish  army  of 
30^000  men  convoyed  by  22  sail  of  the  line  seized  the  island  of 
Sicily,  except  the  fortress  of  Messina.  In  August  a  British 
fleet  appeared  off  Messina  under  command  of  Admiral  Sir  George 
Byng,  the  father  of  the  admiral  who  was  shot  thirty-nine  years 
later  for  the  loss  of  Port  Mahon.  War  was  not  yet  declared  but 
the  conquest  of  Sicily  from  a  British  ally  was,  according  to 
Byng's  construction  of  his  orders,  in  itself  such  a  declaration. 
He  soon  brought  the  Spanish  fleet  to  battle  which  was  a  chase 
and  a  destruction,  23  out  of  35  Spanish  vessels  present  being 
taken  or  burnt.  A  month  later  Messina  surrendered  to  the 
Spanish  army.  Having  cleared  the  way  for  the  reduction  of 
Sicily,  Byng  allowed  the  matter  to  stand  over  for  the  winter 
according  to  the  established  course  of  warfare  at  that  time. 
In  the  following  spring  he  proceeded  to  Naples  to  concert  meas- 
ures to  reverse  the  Spanish  conquest.  On  October  7th  the  cit- 
adel of  Messina  surrendered  to  the  land  forces  which  had  pre- 
viously destroyed  by  artillery  fire  the  Spanish  men-of-war  that 
had  taken  refuge  under  the  guns  of  the  citadel.  Some  of  the 
Spanish  forces  were  still  at  large  in  Sicily  when  peace  was  made 
but  all  important  places  were  in  the  hands  of  the  allies.  Spain 
had  seized  Sardinia  unopposed  at  the  outbreak  of  war.  She 
was  forced  to  abandon  both  islands  as  one  of  the  conditions  of 
peace.* 

The  distinction  between  strategical  and  tactical  defense, 
as  we  have  appplied  these  terms  to  operations  at  sea,  can  well 
be  illustrated  by  a  reference  to  land  operations.  The  cam- 
paign of  1866  in  Bohemia  affords  a  familiar  example.  Three 
German  armies  at  the  beginning  of  this  campaign  were  assem- 
bling around  Gorlitz  in  south  Germany  at  a  distance  of  12  marches 
from  Olmutz  where  the  Austrian  forces  were  assembling.  Breslau, 
a  Prussian  city  in  Silesia,  lay  at  a  distance  of  8  marches  from 
Gorlitz  and  6  marches  from  Olmutz.    Thus  the  Austrian  army 

♦  Naval  Warfare,  pp.  327-330. 


SELECTION  AND  DEFENSE  OF  NAVAL  BASES 


25 


3ReJi^u 


was  nearer  Breslau  than  were^the  German  armies.  Public 
opinion  in  Germany,  as  voiced  by  theJCrown  Prince,  demanded 
Oovti/rr  that  one  of  the  German  armies  be 

sent  to  Breslau  for  the  tactical  de- 
fense of  the  city.  Von  Moltke  ad- 
vised Jjstrongly  against  the  proposed 
movement  on  the  ground  that  the 
presence  of  the  three  German  armies 
at  Gorlitz  ready  to  march  upon  the 
Austrian  army  at  Olmutz  provided 
for  the  defense,  strategically,  of 
Breslau.  He  was  overruled  but  it  is 
easy  to  see  that  his  judgment  was 
correct.  If  the  distance  from  Gor- 
litz to  Breslau  and  Olmutz  were  30 
and  34  marches  respectively,  the 
distance  from  Breslau  to  Olmutz  re- 
maining unchanged  (six  marches), 
it  is  easy  to  see  that  the  strategical 
defense  of  Breslau  afforded  by  the 
three  armies  at  Gorlitz  would  have 
been  very  imperfect.  Tactical  de- 
fense would  have  been  essential,  especially  if  Breslau  had 
contained  magazines  of  supplies  that  were  necessary  to  the  Ger- 
man armies  at  the  end  of  the  long  march  that  they  would  have 
had  to  make  to  attack  the  Austrian  army.  The  same  would 
be  true  if  Gorlitz  and  Olmutz  were  ports  of  rival  nations  where 
fleets  were  collected  distant  34  days'  sail  from  each  other  and 
Breslau  were  a  naval  station  six  days'  sail  from  the  enemy's 
coast.  The  necessity  for  a  tactical  defense  of  the  naval  station 
would  be  greata*  than  the  necessity  for  a  similar  defense  of  land 
magazines;  for  an  army  by  a  victory  in  the  field  can  generally 
obtain  needed  supplies,  while  a  victory  in  a  fleet  action  on  the 
enemy's  coast  cannot  lead  to  the  immediate  capture  of  a  well 
defended  naval  base  thereon.  If  we  suppose  the  base  in  the 
above  illustration  to  have  been  insufficiently  defended  and  to 
have  fallen,  a  fleet  victory  would  involve  the  crippling  of  cer- 
tain of  the  victor's  ships,  and  the  towing,  under  proper  escort, 
of  these  cripples  to  a  distant  home  port,  f  The  enemy  being 
near  his  own  bases  would  soon  repair  his  lo^es.  Thus  the  vic- 
torious fleet  would  probably  lose  command  of  the  sea  within 
a  few  days  after  its  victory.  Far  different  would  be  the  case 
if  the  victor  had  a  well  equipped  naval  station  near  at  hand. 


Olmutz 
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Hence  the  necessity  for  the  tactical  defense  of  a  naval  baj^  near 
the  enemy's  coast. 

We  can  easily  apply  these  principles  to  the  defense  of  Rus- 
sia's Asiatic  interests  by  the  Russian  fleet  prior  to  1904,  and  to 
our  own  defense  of  the  Philippines.  The  Russians  possessed 
a  secure  base  at  Vladivostok  which  needed  no  strategic  naval 
defense.  The  Baltic,  Port  Arthur,  and  Vladivostok  squadrons 
concentrated  in  Madagascar  or  in  European  waters  would  have 
prevented,  by  its  strategic  position,  the  invasion  of  the  main- 
land of  Asia  and  so  would  have  averted  war,  unless  the  Japanese 
cons  dered  their  fleet  equal  to  a  contest  with  the  entire  Russian 
navy,  which  is  doubtful  indeed.  The  fatuity  of  the  Russians 
in  dividing  their  forces  equally  between  Europe  and  Asia  and 
in  further  separating  the  Asiatic  fleet  into  two  squadrons,  two 
little  ''fleets  in  being",  needs.no  comment.  A  fleet  at  Honolulu 
or  San  Francisco  or  New  York  is  powerless  to  protect  strategically 
a  naval  station  in  the  Philippines,  if  the  station  is  not  prepared 
to  defend  itself  until  the  fleet  arrives.  On  the  other  hand  a  fleet 
at  any  of  these  places  could  probably  afford  an  effective  strat^c 
defense  to  the  Philippine  Islands  if  we  had  a  well  stocked,  well 
equipped,  and,  above  all,  a  well  fortified,  well  garrisoned  naval 
base  awaiting  its  arrival  in  Far  Eastern  waters.  We  are  led  to 
believe  that  our  fleet  coul'd  arrive  in  excellent  condition  for  imme- 
diate battle  after  its  long  voyage.  But  it  is  hardly  credible 
that  the  enemy  would  give  immediate  battle.  Could  our  fleet 
in  the  absence  of  facilities  for  docking  and  repairing  ships,  be 
kept  many  months  in  the  tropics  without  having  important 
vessels  unfit  for  active  service?  The  most  serious  question, 
however,  would  be  what  to  do  with  the  cripples  after  a  hard 
sea  fight.  There  appear  to  be  three  solutions  to  this  question. 
1.  To  tow  the  cripples  5,000  miles  to  Pearl  Harbor.  This  would 
require  a  large  naval  escort  and  hence  an  inadmissible  division 
of  forces  which  would  probably  weaken  the  fleet  to  such  an 
extent  that  the  enemy  would  regain  command  of  the  sea.  2.  To 
bring  with  the  fleet  on  its  outward  voyage,  floating  docks  and 
all  the  facilities  to  make  repairs  required  after  a  great  battle. 
The  average  speed  of  the  Dewey  on  her  trip  to  Manila  was  about 
3.6  "  miles '•^  or  hour.  Had  she  been  fitted  with  V-shaped  or 
rounded  enff  tjjpwing  she  would  probably  have  made  about 
6  "miles'*  W^J^  g^*    3.  To  intern  disabled  vessels  in  neutral 

*  The  VoAmajgf  the  Dewey  by  Lieut.  Commander  F.  M.  Bennet,  Pro- 
ceedings of  t^^^nited  States  Naval  Institute,  December,  1906,  pp.  1165 
and  1212,  andHKetting  Drydocks,  Anderson,  pp.  79  and  131. 
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ports.  This  would  probably  be  more  economical  of  fighting 
strength  than  to  send  escorts  away  from  the  theater  of  war  on 
long  voyages.  We  shall  not  attempt  to  make  a  decision  amongst 
these  possible  courses  of  action.  The  adoption  of  any  one  of 
them  or  of  a  combination  of  them  involves  great  sacrifices  and 
gives  us  a  measure  of  the  necessity  of  having  a  defensible  naval 
base  in  Philippine  waters. 

Flank  Positions 

As  a  companion  to  the  delusions  in  regard  to  the  necessity 
of  capacious  harbors  for  naval  bases  and  the  possibility  of  stra- 
t^c  defense  of  tactically  indefensible  bases,  the  use  of  ''flank 
positions"  for  naval  bases  has  many  devotees.  There  is  just 
enough  truth  in  the  arguments  to  make  them  dangerous.  In 
his  63rd  Tactical  Problem  Von  Moltke  gives  a  definition  of  a 
flank  positon  which,  with  a  slight  modification  in  terminology, 
will  apply  to  naval  warfare.  ''A  flanking  position  is  a  position 
which  is  taken  up  near  and  parallel  to  the  enemy's  line  of  opera- 
tion— a  position  which  the  enemy  cannot  pass  without  laying 
open  his  lines  of  communication."*  The  advantage  of  the  flank 
position  which  England  occupies  with  regard  to  the  sea  commu- 
nications of  Holland  and  Germany,  either  through  the  Channel 
or  around  the  north  of  Scotland,  is  evident.  Because  of  the 
great  disadvantage  under  which  their  commerce  labored  the 
States  General  of  Holland  in  the  second  war  with  the  English 
prohibited  "all  subjects  of  the  United  Provinces  to  stir  out  of 
their  ports  upon  pain  of  confiscation  of  their  ships  and  mer- 
chandises,!" and  they  laid  a  similar  embargo  at  the  beginning 
of  the  third  war.  Eighty  percent,  of  German  tonnage  is  reg- 
istered at  the  North  Sea  ports  of  Hamburg,  Bremen  and  Bremer- 
haven  and  the  war  plans  of  Germany  include  an  absolute  cessa- 
tion of  transmarine  commerce?.  Such  are  the  advantages  that 
England  derives  from  her  "flank  position,"  which  enables  her 
fleets  based  upon  her  channd  and  North  Sea  ports  to  command 
the  avenues  of  approach  to  the  Dutch  and  German  ports. 

Fallacy  enters  when,  from  these  solid  grounds,  it  is  asserted 
that  fleets  based  upon  naval  bases  flanking  commercial  routes 
command  these  routes  more  effectually  than  fortifications  at 
narrow  straits  where  these  routes  come  to  a  fociis.  Thus  it 
has  been  asserted  and  is  widely  believed  that  fleets  based  upon 

♦  Tactical  Problems,  Von  Moltke,  Von  Donat's  Translation,  p.  155. 

t  Naval  Warfare  p.  46. 

X  The  Admiralty  of  the  Atlantic,  Hislam,  p.  97. 


28  SELECTION  AND  DEFENSE  OF  NAVAL  BASES 

Aden  and  Malta  would  command  the  Red  Sea  route  more  effect- 
ually than  fortifications  on  the  Suez  Canal;  that  a  fleet  based 
on  Guantanamo  is  preferable  to  fortifications  at  the  Panama 
Canal;  and  that  a  fleet  based  on  Subic  Bay  is  a  better  defense 
for  Manila  than  a  fleet  based  on  any  place  in  Manila  Bay.  Noth- 
ing makes  more  delicious  reading  than  fallacies  supported  by 
skillful  arguments.  The  fallacy  in  regard  to  the  Suez  and  PanMoa 
Canals  can  be  seen  by  considering  the  infinitely  greater  advan- 
tage that  England  would  have  over  Holland  and  Germany  if 
shoal  water  in  the  Straits  of  Dover  and  at  the  northern  entrance 
to  the  North  Sea  compelled  all  shipping  which  enters  the  North 
Sea  from  the  Atlantic  to  pass  under  the  guns  of  fortresses  on 
the  English  shore.  It  is  interesting,  too,  to  consider  the  effect 
on  the  naval  situation  in  Europe  that  would  be  produced :  (1)  by 
narrowing  the  Strait  of  Gibraltar  so  that  the  guns  of  the  fortress 
could  command  the  strait;  and  (2)  by  moving  Malta  to  the 
east  and  placing  it  so  that  British  guns  could  command  the 
entrance  to  the  Suez  Canal.  We  may  rest  assured  that  England 
has  been  restrained  from  fortif3nng  the  Suez  Canal  by  other 
considerations  than  those  arising  from  the  advantages  due  to 
her  possession  of  naval  bases  flanking  the  Red  Sea  Route.  These 
naval  bases  are  innocuous  unless  fleets  are  based  upon  th^n 
capable  of  commanding  the  adjacent  seas.  But  it  is  not  neces- 
sary to  take  supposititious  cases.  The  Russian  Black  Sea  Fleet 
is  confined  to  the  Black  Sea  by  the  Tiu'kish  forts  on  the  Dar- 
danelles and  no  fleet  can  enter  the  Black  Sea  without  permis- 
sion from  the  Turk.* 

Guantanamo  as  a  Flank  Position  for  the  Defense  of 

The  Panama  Canal 

In  regard  to  the  defense  of  the  Panama  Canal  t,  it  should 
be  noted  that  both  Guantanamo  and  a  fortress  at  the  Canal 
itself  are  on  the  mainland  in  the  sense  in  which  we  have  used 
that  term  in  the  preceding  pages.    Either  place  will  therefore 

*  International  Law,  Oppenheim,  Vol.  1,  p.  261. 

t  No  attempt  is  here  made  to  discuss  the  question  of  the  defense  of  the 
Panama  Canal  from  the  point  of  view  of  International  Law.  It  has  been 
assumed  that  the  United  States  has  a  right  to  erect  fortifications  at  the 
canal  and  to  employ  her  land  and  naval  forces  for  the  safety  and  protect!^ 
of  the  canal  because  of  the  express  stipulation  to  that  effect  in  the  treaty 
with  Panama  signed  November  8,  1903;  and,  also,  because  the  clause  in  the 
Clayton-Bulwer  Treaty  prohibiting  fortifications  was  left  out  of  the  latft 
treaty  with  Great  Britain.  It  has  been  assumed  that  fortifications  at  the 
canal  could  lawfully  prevent  the  use  of  the  canal  by  the  enemy's  shipping 
because  of  the  accepted  views  of  writers  on  International  Law  on  the  rights 
of  territorial  powers  over  narrow  straits.  The  following  is  from  an 
English  writer:    "These  instances"  [arrangements  made  with  Denmark  by 
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require  a  large  garrison  in  the  absence  of  the  fleet.  A  superior 
fleet  based  upon  Guantanamo  would  serve  two  purposes:  (1)  It 
would  prevent  the  use  of  the  canal  by  the  enemy's  naval  forces 
and  commercial  shipping.  Fortifications  at  the  canal  would 
accomplish  the  same  purpose  without  the  presence  of  naval 
vesfids.  Guantanamo  would  be  harmless  to  the  enemy  if  a 
fleet  were  not  kept  in  the  Carribean.  (2)  It  would  keep  the  trade 
routes  in  the  Carribean  open  for  our  shipping.  Fortifications  at 
the  canal  could  not  do  this,  but  a  fleet  based  upon  a  naval  station 
at  the  canal  would  keep  the  trade  routes  open  both  in  the  Car- 
ribean and  the  Pacific.  Moreover,  a  fortress  on  the  canal  will 
possess  an  advantage  over  Guantanamo  and  every  other  naval 
station  abroad  in  the  ease  with  which  reinforcements  and  sup- 
plies can  be  sent  to  it.  It  is  inconceivable  that  the  enemy,  as 
long  as  the  canal  remains  in  our  hands,  will  be  able  to  command 
both  the  Atlantic  and  the  Pacific  at  the  same  time.  We  shall 
therefore  be  at  liberty  to  send  men  and  supplies  by  at  least  one 
route  at  all  times,  and  either  route  to  the  canal  is  much  shorter 
than  that  of  any  other  first  class  power  to  the  canal.  It  should 
be  remembered,  too,  that  we  shall  have  to  maintain  a  large  mili- 
tary force  in  the  2iOne  in  time  of  war  to  prevent  the  obstruction 
of  the  canal  and  that  this  force  will  provide  for  the  security  of 
a  naval  base  in  the  2iOne.  What  surer  retreat  could  there  be 
tar  a  fleet  than  that  of  passing  through  the  canal  from  the  Atlantic 
to  the  Pacific,  or  vice  versa*!  What  place  can  furnish  a  more 
ideal  naval  base  abroad  than  one  of  the  basins  along  the  Panama 
Canal? 

SuBic  Bay  as  a  Flank  Position  for  the  Defense  of 

Manila 

With  reference  to  the  drfense  of  Manila  by  a  fleet  based 
on  Subie  Bay  it  has  been  asserted :  (1)  that  as  Subic  Bay  lies 
upon  the 'flank  of  the  enemy's  advance  upon  Manila  it  will  be 
of  great  value  as  a  port  of  sortie  for  an  inferior  naval  force  to 
issue  and  harass  the  enemy's  fleet,  which  would  have  to  be  more 


the  certain  powers  to  secure  free  passage  of  the  sound]  ''show  that  the  com- 
mon law  of  nations  now  imposes  upon  all  maritime  powers  the  duty  of 
allowing  a  free  passage  through  such  of  their  territorial  waters  as  are 
channew  of  communications  between  two  portions  of  the  high  seas.  The 
right  th/us  created  is,  of  course,  confined  to  vessels  of  states  at  peace  with  the 
territorial  power,  and  is  conditional  upon  the  observance  of  reasonable  regu- 
lations and  the  performance  of  no  unlawful  acts.  It  extends  to  vessels  of 
war  as  weU  as  to  merchant  vessels.**  The  Principles  of  International  Law, 
Lawmeee,  Third  Edition,  1907,  p.  178.  If  such  are  the  rights  of  territorial 
powera  over  natural  chitfinelsy  how  much  greater  are  those  rights  where  a 
channel  has  been  made  by  a  state  at  an  enormous  expense. 
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than  twice  our  strength  b^ore  he  could  attack  Manila  without 
first  disposing  of  our  fleet  in  Subic  Bay;  and  (2)  that  with  the 
fleet  based  upon  Manila  Bay,  an  attack  upon  Manila  would  also 
be  an  attack  upon  the  fleet.  These  arguments  are  founded  upon 
the  supposition  that  our  government  would  allow  an  inferior 
fleet  to  be  blockaded  in  a  naval  base  in  order  to  defend  the  base. 
This  has  been  a  favorite  practice  with  the  Mediterranean  nations 
which  for  four  hundred  years  have  been  building  fleets  for  the 
Anglo-Saxon  nations  to  destroy,  but  it  is  a  non-Anglo-Saxon 
practice.  Byng  would  not  have  taken  refuge  in  Port  Mahon 
after  his  defeat,  even  if  he  could  have  done  so.  In  1812  our 
little  navy  boldly  took  the  sea  in  the  face  of  a  superior  fleet;  in 
1898  when  Camara  started  on  his  dash  for  Manilai"  and  again  in 
1907  our  government  showed  that  it  would  not  sacrifice  its  chance 
of  ultimate  victory  by  letting  its  war  vessels,  fit-to-lie-in-a-line, 
be  blockaded  either  in  Manila  or  Subic  Bays.  It  must  be  evident 
to  the  most  casual  observer  that  if  our  fleet  in  the  Philippines 
is  superior  to  the  enemy's  fleet,  it  is  immaterial,  as  far  as  the 
defense  of  Manila  is  concerned,  whether  it  is  based  on  Subic.  Bay 
or  Manila  Bay.  The  value  of  Subic  Bay  as  a  flank  position  there- 
fore rests  upon  a  use  of  the  fleet  which  is  inconsistent  with  correct 
military  principles,  the  traditions  of  our  race,  and  our  settled 
naval  policy. 

The  control,  by  seagoing  fleets  based  upon  flank  positions, 
of  routes  that  come  to  a  focus  has  much  in  common  with  the  dis- 
carded policy  formerly  pursued  by  the  United  States,  France 
and  Germany,  of  providing  for  the  local  defense  of  seaports  by 
special  harbor  d^ense  vessels.  Both  require  the  assignment 
of  naval  vessels  to  particular  localities.  The  death  knell  of  the 
harbor  defense  monitor  struck  in  1898,  when  our  monitors, 
instead  of  lying  behind  submarine  mine  flelds,  like  the  German 
navy  of  1870,  t  waiting  for  the  Spanish  to  attack  them  and  get 
blown  up,  sallied  forth  to  reinforce  the  seagoing  fleet,  in  spite  of 
their  slow  speed,  low  freeboards,  and  unstable  gun  platforms. 
The  fallacy  in  the  flank  position  theory  is  exposed  today  by  the 
withdrawal  of  vessels  from  the  British  Mediterranean  fleet  to 
reinforce  the  Channel  and  Home  Squadrons. 

Happily  our  government  now  resolutely  sets  its  face  against 
assigning  vessels  of  any  type  to  the  permanent  defense  of  particular 
localities.  ♦     The  Napoleonic-Nelsonian    theory  of    concentra- 

*  Lessons  of  the  War  with  Spain,  p.  34. 
t  The  Admiralty  of  the  Atlantic,  p.  8. 

t  President  Roosevelt,  Annual  Message,  December  3,  1907,  F.  R.  U.  S., 
1907,  Vol.  1,  p.  LVII. 
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tion  for  vigprous  offensive  battle  is  utterly  at  variance  with  the 
assignment  of  special  vessels  for  the  defense  of  seaports,  of  one 
"fleet  in  being'*  to  Guantanamo  to  defend  the  Panama  Canal, 
and  of  another  to  Subic  Bay  to  defend  the  Philippine  Naval  Base. 
Deficient  tactical  defense  for  naval  bases  reacts  unfavorably 
upon  the  war  fleet,  which  in  all  its  movements  should  be  free 
from  any  responsibility  for  the  mere  safety  of  the  port  it  quits.* 
Proper  tactical  defense  for  these  bases  which  are  the  true  and 
necessary  complement  of  an  efficient  navy,  releases  the  navy 
for  its  proper  work,  offensive  upon  the  open  seas,  or  off  the 
enemy's  shores. t  "Seaports  cannot  strike  beyond  the  range  of 
their  guns;  but  if  the  great  commercial  ports  and  naval  stations 
can  strike  effectively  so  far  [and  are  secure  against  land  attack], 
the  fleet  can  launch  into  the  deep,  rejoicing,  knowing  that  its 
home  interests,  behind  the  buckler  of  the  fixed  defenses,  are 
still  safe  till  it  returns. "J 

Conclusion 

We  conclude  that  an  indispensable  requirement  for  a  naval 
base,  which  shall  be  an  element  of  strength  instead  of  weakness, 
is  chat  its  own  inherent  strength  and  susceptibility  for  defense 
shall  be  such  that  a  relatively  small  garrison  may  render  it  im- 
pregnable by  land  and  sea,  so  that  it  shall  not  be  dependent 
upon  the  fleet  for  protection  but  only  for  supplies  and  reinforce- 
ments at  long  intervals.  Sound  military  policy  demands  that 
these  permanent  stations  shall  be  few  in  number,  strongly  for- 
tified and  garrisoned,  and  well  provided  with  ammunition  and 
stores  and  facilities  for  refitment  and  repair.  Inherent  strength 
cannot  give  importance  to  a  place  without  strategic  value;  but 
a  place  without  inherent  strength  can  have  no  strategic  value 
for  permanent  occupation. 

Secure  anchorages  but  not  capacious  harbors  are  needed 
for  distant  naval  bases.  Such  bases  are  not  used  by  superior 
fleets  as  places  of  refuge,  and  should  not  thus  be  used  by  inferior 
fleets.  Finally,  the  abandonment  of  indefensible  bases,  should 
not  be  postponed  until  foreign  relations  become  unfriendly. 
Half  measures  keep  the  country  in  a  chronic  state  of  unprepared- 
ness  for  war.  Such  measures  give  foreign  nations  great  advan- 
tages when  diplomatic  relations  become  strained;  they  compel 
the  government  to  assume  an  humble  tone,  even  toward  weaker 
states;  and,  when  war  supervenes,  they  lead  to  disaster. 

*  Lessons  of  the  War  with  Spain,  p.  56. 
t  Ibid,  p.  58. 
X  Ibid,  p.  63. 
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Problem  No.  2. 

Investigate  gasolene  engines  with  a  view  to  determining 
their  suitability  as  a  source  of  power  for  coast  defense  installations. 

This  study  will  include : 

1.  The  principles  of  their  operation. 

2.  The  comparative  advantages  and  disadvantages  of  two- 
cycle  and  four-cycle  engines. 

3.  The  relative  merits  of  two-,  four-,  five-,  six-,  etc.,  cylinder 
engines. 

4.  Carburetors. 

5.  Ignition  systems. 

6.  Cooling  systems. 

7.  Lubricating  systems  and  lubricants. 

8.  Starting  devices. 

9.  Speed  regulation. 

10.  Advantages  and  disadvantages  of  high,  as  compared 
with  low,  speed  engines. 

11.  Ratio  of  weight  to  rating. 

12.  A  statement  of  the  features  you  recommend  for  incor- 
poration into  a  service  engine,  with  reasons. 

13.  The  following  gasolene  engines  at  the  post  will  be  ex- 
amined and  operated: — 

a.  Twenty-five  k.w.  General  Electric  Co.  gas-motor  set. 

b.  Six  and  a  half  k.w.  General  Electric  Co.  gas-motor  set. 

c.  The  Standard  engine  in  the  distribution-box  boat. 

This  will  include  an  hour's  run  about  the  bay. 

d.  The  speedway  engine  in  the  Q.M.  launch.    This  will 

include  an  hour's  run  about  the  bay. 

(32) 
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e.    The  Cushman  engine  belonging  to  the  air-compressor 

14.  A  test  will  be  made  of  a  designated  engine  following  the 
method  recommended  by  the  American  Society  of  Mechanical 
Engineers. 

The  object  of  the  test  will  be  as  follows: — 

a.  To  determine  whether  the  set  can  fulfill  its  contract 

guaranties. 

b.  To  determine  the  full  load  and  25%  overload  effi- 

ciency of  the  set. 

c.  To  determine  the  cost  of  electrical  energy  at  the 

switchboard. 

d.  To  determine  whether  the  set  is  adapted  for  service 

use  with  a  statement  of  the  installations  forj|which 
it  is  suited. 

e.  Determine  heat  balances  and  electrical  losses. 

Note: — Gasolene  costs  12i  cents  per  gallon.  Cylinder  oil 
costs  65  cents  per  gallon. 

Gasolene  Engines 
1 .    principles  of  their  operation 

The  gas  engine  belongs  to  that  class  of  engines  which  use  as 
their  working  fluid  a  gas  obtained  by  the  proper  mixing  of  gasolene 
vapor  with  air.  They  are  further  classified  as  heat  engines,  the 
work  being  produced  by  a  change  of  temperature  of  the  gases  as 
well  as  by  a  change  of  pressure. 

In  mechanical  construction  they  are  of  the  reciprocating 
type,  both  single-  and  double-acting. 

The  heat  available  for  use  is  produced  by  the  combustion  of 
gas  in  the  working  cylinders  at  the  proper  time,  hence  the  term 
''internal  combustion  engine". 

The  principles  of  operation  of  the  several  types  of  gasolene 
engines  is  practically  the  same,  and  briefly  consist  of  one  or  more 
cylinders,  usually  not  exceeding  six,  containing  a  piston  which  is 
moved  by  the  pressure  produced  by  the  explosion  and  combustion 
of  a  charge  of  gasolene  vapor  and  air. 

The  motion  of  the  piston  is  communicated  to  a  main  shaft  by 
a  connecting  rod  similar  to  those  used  in  the  steam  engine.  A 
valve  mechanism  is  provided  to  admit  and  exhaust  the  charge 
at  the  proper  interval  and  is  operated  by  a  system  of  cams  geared 
to  the  engine  itself. 

The  explosion  in  the  cylinder  can  only  occur  after  the  mix- 
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ture  has  been  drawn  into  the  cylinder  and  so  prepared  that  it 
ignites  quickly  and  burns  completely.  Another  explosion  can 
not  take  place  until  the  useless  products  of  combustion  have  been 
expelled  and  the  cylinder  made  ready  for  a  fresh  charge.  These 
events  are  called  a  cycle. 

The  internal  combustion  engine  most  commonly  found  in 
use  requires  four  strokes  for  one  cycle  of  operation,  and  is 
t«Tned  the  "four- (stroke)  cycle  engine."  An  example  being  the 
25  k.w.  gas-motor  set,  made  by  the  General  Electric  Co. 


Fig.  1.    Gasolene  Engine  in  Section 

The  events  take  place  in  the  following  order: — 
1st  outward  stroke — Suction,  mixture  drawn  in. 
1st  inward  stroke — Compression,  charge  is  compressed. 
2nd  outward  stroke — Explosion,  combustion  and  expansion. 
2nd  inward  stroke — Exhaust,  products  of  combustion  are 
expelled. 

These  events  are  di£^ammatically  shown  in  figures  1  and  2.* 
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When  the  operations  described  above  are  preformed  in  two 
instead  of  four  strokes,  the  ei^ne  is  twTned  a  "two-(stroke) 
cycle  engine."  This  necessarily  makes  the  engine  in  part  double- 
acting,  as  both  sides  of  the  piston  operate  in  closed  chambers. 
The  crank  case  is  made  tight  by  using  stuffing  boxes  on  the  main 
shaft.    In  this  case  the  events  take  place  as  follows: — 

Inward  stroke — Suction  in  crank  case;  ctmipression  an 
explosion  in  working  cylinder. 


jvaiiK  sjnen  cotf/it^/o*  sjiwie 


Outward  stroke—Expansion  in  working  cylinder  and  partial 
compression  in  crank  case. 

These  events  are  diagrammatically  shown  in  Fig.  3. 

The  essential  difference  between  the  method  of  operation  of 
the  two-  and  four-cycle  engines  is  that  the  exhaust  and  charging 
actions  of  the  four-cycle  are  done  in  another  way  in  the  two- 
cycle  engine,  and  therefore  the  crank  receives  an  impulse  every 
revolution  instead  of  every  other  one. 
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2.  THE  COMPARATIVE  ADVANTAGES  AND  DISADVANTAGES  OP 
TWO-CYCLE   AND   POUR-CYCLE  ENGINES 

In  the  four-cycle  engine  each  of  the  events  occurs  separately 
durii^  practically  an  entire  piston  stroke,  while  in  the  two-cycle 
engine  at  least  two  of  them  must  be  restricted  to  considerable 
less  time:  these  two  are  suction  and  exhaust. 

Suction,  occurring  while  the  exhaust  port  is  open,  necessitates 
rapid  scavenging  of  the  cylinder  of  the  useless  products  of  com- 
bustion.   This  is  the  greatest  disadvantage  of  the  two-cycle 


Fig.  3.    Two-Cycle  Engine 
engine,  scavenging  being  quite  incomplete  at  speeds  above  600 
r.p.m.,  which  also  results  in  a  poor  charge  and  inefficiency. 

Combustion,  depending  on  the  composition  of  the  charge,  is 
seriously  affected  by  the  above  cause.  Incomplete  combustion 
sometimes  produces  after-burning,  which  has  bad  effect  upon 
expansion. 

The  other  points  to  be  considered  are: — 
Poww  distribution. 
Regulation, 

Simplicity  and  adjustment. 
Weight  and  size. 
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Power.— The  two-cycle  oigine  gives  one  power-stroke  per 
cylinder  per  revolution  against  one  in  two  revolutions  for  the  four- 
cycle, resulting  in  better  power  distribution  and  speed  r^ulation, 
both  within  the  limits  of  speed  for  efficient  suction  and  exhaust, 
about  600  r.p.m. 

In  simplicity  and  adjustments  the  two-cycle  has  great  ad- 
vantages as  the  valves  and  v^lve  mechanism  are  not  required. 

In  weight  and  size  per  h.p.,  the  two-cycle  engine  has  an  appar- 
ent advantage  owing  to  the  deliverance  of  power  once  each  revo- 
lution. This  is  more  or  less  offset,  however,  by  the  speed  limit 
of  this  type  and  by  the  double-acting  cylinders  in  large  four-cycle 
engines. 

For  the  above  reasons  the  two-cycle  engine  is  much  used  in 
small  sizes.  Inefficiency,  due  to  poor  scavenging  prevents  its 
general  use  for  high  powers  and  speeds. 

3.      RELATIVE  MERITS  OF  TWO-,  THREE-,  FOUR-,  FIVE-, 

SIX-,  ETC.,  CYUNDER  ENGINES 

Two-cylinder. — Two-cylinder  engines  may  be  arranged  in 
three  ways: 

r.  360'' crank  shaft. 

2.  ISO""  crank  shaft. 

3.  Horizontal  double  opposed. 

1.  360°  Crank  Shaft. — The  pistons  move  up  and  down  to- 
gether, delivering  power  once  each  revolution.  The  mechanical 
balance  of  this  type  is  very  poor.     (See  Fig.  4.) 

2.  180°  Crank  Shaft. — The  pistons  move  in  opposite  direc- 
tions resulting  in  two  power-strokes  during  one  revolution  and 
none  during  the  next,  the  distribution  of  power  is  poor.  (See 
Fig.  4.) 

3.  Horizontal  double  opposed. — The  pistons  are  on  opposite 
sides  of  the  crank-shaft  and  move  in  opposite  directions.  Power 
may  be  delivered  once  each  revolution  and  the  mechanical  balance 
is  good.  This  type  occupies  more  space  than  the  other  two.  (See 
Fig.  4.)  Two-cylinder  engines  require  a  heavy  fly-wheel  to  carry 
the  piston  over  two  dead  strokes  during  each  cycle. 

Three-cylinder. — Three-cylinder  engines  are  built  with  120° 
crank-shafts,  producing  three  power-strokes  during  two  revolu- 
tions. They  have  excellent  mechanical  balance.  Although  the 
cost  and  difficulty  of  manufacture  of  this  type  of  crank-shaft 
limits  the  production,  they  are  quite  extensively  used  for  high- 
speed marine  engines  of  small  power,  about  18  to  35  H.P. 
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Note: — Both  the  two-  and  three-cylinder  engines  require  a 
heavy  fly-wheel  to  carry  the  piston  over  dead  strokes. 

Four-cylinder. — Four-cylinder  engines  give  two  strokes  per 
revolution  with  no  dead  strokes;  they  require  a  small  fly-wheel 
for  speed  regulation.  Fig.  4  shows  the  type  of  crank-shaft  now 
in  general  use,  the  cylinders  firing  in  the  following  order:  1,  2,  4,  3. 
It  has  been  suggested  that  the  following  firing  order  reduces 
strains  and  vibration,  1,  3,  4,  2. 
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Fig.  4.    Engine  Arrangbmbnts  Showing  Order  op  Firing 

Five-cylinder. — Five-cylinder  engines  should  give  better 
power  distribution  than  the  four-cylinder  type,  but  do  not  appear 
to  be  manufactxu-ed  for  the  trade,  probably  due  to  the  difficulty 
of  making  the  crank-shaft  with  cranks  72°  apart. 

Six-cylinder. — Six-cylinder  engines  are  built  with  120"* 
crank-shafts,  and  produce  six  power-strokes  during  two  revolu- 
tions, with  the  best  balance  possible  to  obtain,  without  an  exces- 
sive number  of  cylinders.    It  will  be  seen  that  one  power-stroke 
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commences  when  the  previous  one  is  f  completed,  resulting  in 
steady  application  of  power  and  smooth  running  at  greatly  vary- 
ing speeds. 

The  best  type  of  engine  depends  upon  the  demands  to  be 
made  upon  it,  the  care  it  will  receive,  and  the  knowledge  of  the 
operator. 

The  greater  the  number  of  cylinders  the  more  steadily  is  the 
power  applied  and  the  more  easily  is  the  speed  regulated. 

The  complication  of  parts,  attention  and  knowledge  of  oper- 
ator required,  are  disadvantages  in  engines  containing  six  or 
more  cylinders. 

4.     CARBURETORS 

Carburetors  are  devices  for  mixing  air  and  gasolene  in  proper 
proportion  to  form  an  explosive.  This  is  accomplished  in  two 
ways,  first  by  passing  air  over  or  through  the  gasolene,  which 
results  in  the  bubbling  or  siuiace  types,  and  second  by  spraying 
gasolene  into  the  current  of  incoming  air,  known  as  the  spray,  or 
jet,  tjrpe. 

The  spray  tjrpe  seems  to  be  in  general  use,  and  is  made  in 
constant  level,  gravity,  and  pressure-feed  systems.  The  constant 
level  of  gasolene  is  maintained  just  below  the  end  of  jet  by  a 
float  or  overflow  pipe.  The  gasolene  may  be  fed  by  gravity 
from  a  tank  located  above  the  carburetor,  or  by  pressure  either 
of  air,  gases,  or  piunp. 

All  of  the  above  systems  are  more  or  less  in  use.  In  traction 
motors  the  float  feed  has  been  generally  adopted,  though  the 
gravity  feed  is  largely  used  in  marine  engines.  The  overflow 
type  seems  to  find  favor  in  stationary  engines  of  moderate  power, 
while  the  pressure-feed  is  used  in  large  units. 

Many  types  of  carburetors  are  on  the  market,  but  the  under- 
lying principles  of  them  all  are  based  on  the  three  methods  de- 
scribed, or  combinations  of  them. 

The  use  of  exhaust  gases  and  artificial  heat  are  frequently 
resorted  to,  in  order  to  quicken  vaporization  in  cold  weather. 

''The  evaporation  of  gasolene  at  atmospheric  pressure  varies 
approximately  as  the  relative  squares  of  the  temperatures,  so 
that  in  summer  with  a  temperatxu-e  of  80®  F.,  the  evaporation  may 
be  four  times  greater  than  in  winter  at  a  temperature  of  40®  F. 
Hence  a  carburetor  may  do  very  much  more  work  in  summer 
than  in  winter."  (Page  76,  Gas,  Gasolene,  and  Oil  Engines, 
Hiscox.) 

Carburetors  on  the  engines  operated  under  section  13  of  the 
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problem  were  designed  to  admit  varying  quantities  of  hot  air 
(from  crank  case  or  from  around  the  outside  of  exhaust  pipe) 
and  air  at  atmospheric  temperature.  In  one  case  an  extra  air 
valve  had  been  installed  by  local  labor  between  the  carburetor 
and  cylinder,  and  in  another  an  auxiliary  air  valve,  separate  and 
distinct  from  the  carburetor,  admitted  air  at  atmospheric  tem- 
perature with  each  charge. 

5.     IGNITION  SYSTEMS 

The  electric  spark  is  universally  used  to  ignite  the  explosive 
mixture  in  gasolene  engines.  The  spark  may  be  formed  in  one  of 
two  ways: — 

1.  Make  and  break  system. 

2.  Jump  spark  system. 

1.  Make  and  break  system. — In  this  system  the  igniter  which 
is  the  device  at  which  the  spark  occurs  in  the  cylinder,  consists 
of  a  stationary  and  a  moveable  point.  These  points  are  brought 
into  contact  and  separated  at  the  propertime  by  cam  and  spring 
action,  breaking  a  low  tension  inductive  electric  circuit  and  caus- 
ing a  spark  to  bridge  the  gap  formed. 

The  induction  of  the  circuit  is  made  high  by  means  of  a 
"primary  induction  coil."  The  spark  is  timed  by  changing  the 
cam  position. 

2.  Jump  spark  system.  -The  spark  is  made  to  jump  a 
permanent  gap  in  the  igniter  by  passing  a  high-tension  electric 
current  through  the  circuit.  The  high  tension  is  formed  by 
means  of  a  "secondary  induction  coil",  actuated  by  a  low-tension 
current  in  the  primary  circuit. 

The  system  requires  in  the  primary  circuit  a  timer,  vibrator 
and  a  condenser  in  parallel  with  the  latter;  in  the  secondary 
circuit  a  spark  plug,  and  a  distributer  where  one  coil  supplies 
several  cylinders. 

The  timer  is  a  very  important  part  of  the  jump-spark  system, 
its  function  is  to  make  and  break  the  primary  circuit  at  the  proper 
time. 

There  are  numerous  types  of  timers  but  their  principles  of 
operation  are  fundamentally  the  same.  A  half-time  shaft  actu- 
ates a  cam  wiper  inside  of  a  case,  and  at  the  proper  time  makes 
and  breaks  contact  with  insulated  terminals.  The  number  of 
such  terminals  depends  upon  the  number  of  cylinders. 

The  vibrator. — The  function  of  the  vibrator  is  to  give  a  series 
of  sparks,  instead  of  a  single  spark,  at  the  igniter,  and  thus  insure 
ignition  of  the  charge.    The  vibration  of  the  armature  of  the 
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vibrator  coil  makes  and  breaks  the  primary  circuit  rapidly,  caus- 
ing a  pulsating  current  of  increased  pressure  in  the  secondary 
circuit. 

The  condenser. — ^A  condenser  is  placed  in  parallel  with  the 
vibrator  to  prevent  excessive  sparking  at  the  contact  points. 

The  spark  plug,— This  is  the  device  in  the  combustion  space  at 
which  the  spark  occurs.  It  consists  of  insulated  and  grounded 
declTodes  separated  by  an  air  gap  of  the  propo'  length  across 
which  the  spark  is  produced.    (SeeHg.  5.)* 


F[G.  5. 

The  distributor.— The  function  (rf  the  distributor  when  used 
in  connection  with  the  coil  and  battery  system  is  to  synchronize 
the  firing  of  the  different  cylinders,  and  to  obviate  the  necessity  at 
having  a  separate  coil  for  each  cylinder  of  a  multi-cylinder  engine. 
In  some  high-tension  magneto-machines,  it  is  mounted  as  part 
of  the  magneto-machine,  and,  while  synchronizing  with  the  action 
of  the  contact  breaker,  distributes  the  high-tension  circuit  to 
the  various  cylinders. 

The  source  of  electricity  in  either  system  may  be  a  prhnary 
battery,  storage  battery,  or  magneto.  When  the  latter  is  used 
one  of  the  former  is  usually  necessary  for  starting  the  engine. 

A  safety  spark-gap  is  sometimes  installed  in  parallel  with  the 
spark-coil  where  magneto  is  used,  to  give  a  path  for  the  current 
in  case  a  leak  develops  in  the  secondary  circuit. 

The  jump-spark  systems  are  high-tension,  but  may  have 
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either  high-,  or  low-tension  magnetos  as  part  of  same.  With 
the  low  tension  magneto  it  is  necessary  to  use  the  ordinary  second- 
ary spark  coil,  while  the  high-tension  magneto  embodies  the 
secondary  winding  and  the  condenser. 

The  two  systems  referred  to  above  are  shown  diagrammatic- 
ally  in  Figs.  6  and  7. 
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Fig.  6.    Make  and  Break  System 

The  Eisemann  hw-termon  ignition  system. — This  system  is 
shown  diagrammatically  in  Figs.  8  and  9. 

The  magneto  is  of  the  usual  type,  but  the  winding  is  so  pro- 
portioned that  the  current  is  of  lower  voltage  than  is  usually 
delivered  by  the  usual  type  of  low-tension  magneto.  One  end  of 
the  winding  is  grounded  on  the  metal  of  the  armature  and  the 
other  end  is  connected  to  a  contact  screw. 

The  current  flows  to  this  screw  and  from  there  two  paths  are 
presented  by  which  it  may  flow  back  and  complete  the  circuit. 
One  of  these  paths  leads  through  the  primary  winding  of  a  second- 
ary coil,  and  the  oth^  through  a  lever  that,  for  the  greater  part  of 
the  revolution  of  the  armature,  touches  the  contact  screw. 

The  lever  is  grounded  on  the  metal  of  the  magneto,  and  when 
it  touches  the  contact  the  circuit  that  is  then  completed  is  short 
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Fig.  7.    Ignition  Circuit 

Wiring  diagram  for  one-cylinder  engine,  with  coil,  timer,  and  two 

.  batteriesi  coil  with  magnetic  vibrator 


Pig.  8. 
;  make  and  break  cover  detached 
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and  of  low  resistance  and  the  current  follows  it  in  preference  to 
the  circuit  of  higher  resistance  through  the  primary  winding  of  the 
coil.  The  circuit  is  then  from  armature  to  contact  screw,  which 
is  insulated  from  the  magneto,  to  lever,  and  then  by  ground  back 
t-o  armature. 

A  cam  with  two  projections,  is  attached  to  the  armature 
shaft  in  such  position  that  it  operates  the  lever,  by  moving  it 
away  from  the  contact  screw. 


Fig.  9.    EiSEMANN  Ignition  System 

This  arrangement  is  called  the  interruptor  and  by  its  operation 
it  closes  and  opens  the  low-resistance  circuit  by  which  the  mag- 
neto current  may  flow. 

When  the  armature  is  horizontal,  and  during  the  time  it  is 
approaching  the  vertical,  the  circuit  is  closed  through  the  inter- 
rupter, but  when  the  armature  reaches  the  position  in  which  it 
gives  its  maximum  current,  the  interrupter  is  opened  by  the  cam 
and  the  current  losing  its  low-resistance  circuit,  is  caused  to  flow 
through  the  primary  winding  of  the  induction  coil.    The  sud- 
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den  flow  of  current  through  the  primary  winding  induces  a 
strong  current  in  the  secondary  and  ignites  the  charge.    . 

The  magneto  current  is  at  its  maximum  twice  dxu-ing  each 
revolution  of  the  armature,  so  the  cam  is  arranged  to  open  the 
low-resistance  circuit  at  such  periods  that  each  maximum  is 
required  to  flow  through  the  primary  of  the  induction  coil. 

The  advantages  and  disadvantages  of  the  two  systems  are: — 

Make-and-break  ignition, — Low-tension,  requiring  less  thor- 
ough insulation,  and  causing  less  short-circuit  troubles.  Elec- 
trically more  simple  and  mechanically  more  complex  than  the 
jump-spark  system.  The  former  presents  some  difficulty  in 
applying  it  to  high-speed  engines.  Rapid  wear  and  fouling  of 
parts. 

Jump-spark  ignition. — Electrically  more  complex  than  the 
make-and-break,  but,  having  no  moving  parts  inside  of  the  cylin- 
der, is  mechanically  better. 

Adaptable  to  very  high  speeds,  and  has  great  flexibility  of 
spark  adjustment. 

6.      COOLING  SYSTEMS 

Cooling  systems  may  be  classified  into  water-cooling  and 
air-cooling  systems,  and  combinations  of  the  two. 

Water-cooling  systems  cause  a  circulation  of  water  around 
the  jacket  and  other  parts  to  be  cooled,  either  by  convection, 
gravity,  or  by  pump  pressxu-e. 

The  same  water  may  be  used  repeatedly,  in  which  case  it  is 
cooled  between  leaving  and  entering  the  jacket,  or  a  fresh  supply 
is  continuously  forced  through  the  system.  The  water,  in  the 
former  case,  is  usually  cooled  by  means  of  a  fan,  which  causes  air 
to  impinge  upon  a  system  [of  baffled  pipes  through  which  the 
heated  water  must  pass. 

In  air-cooling  systems  the  jacket  is  made  so  that  a  greater 
s\irf ace  is  exposed  to  the  air,  usually  the  surface  is  baffled  and  the 
air  forced  by  a  fan  against  the  cooling  surface. 

The  water-cooling,  or  combined,  system  seems  to  be  in  general 
use,  depending  upon  what  use  is  made  of  the  engine  and  the 
facility  with  which  an  abundant  water  supply  is  obtained,  and 
the  cost. 

7.      LUBRICANTS  AND  LUBRICATING  SYSTEMS 

Lubricants. — The  following  is  a  classification  of  the  most 
commonly  used  lubricants : — 
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Liquids. — 

1.  Animal  oils: 

Lard  and  lard  oil, 

Neatsfoot, 

Tallow  and  tallow  oil, 

Sperm, 

Whale. 

2.  V^etable  oils: 

Linseed,  (Dries  at  ord. 

temperature.) 
Castor, 
Cottonseed,   (Partial 

drying.) 
Olive, 

Palm,  (Non  drying.) 
Rapeseed. 

3.  Mineral  oils: 

Distilled, 

Natural, 

Refined. 


Possess  greater  body  than 
mineral  oils,  but  are  unstable, 
especially  at  cylinder  temper- 
atures, forming  corrosive 
acids. 

Possess  greater  body  than 
mineral  oils,  but  decompose 
at  low  temperatures,  forming 
corrosive  acids  and  causing 
gumming.  Spontaneous  com- 
bustion. 


Cover  greater  rahge  of  fluidity 

than  others,  are  more  stable. 

Do  not  acidify  even  with  time, 

but    lack    body    for    heavy 

work.  Are  somewhat]volatile. 

4.  Compounds  of  the  above. 

Solids. — Graphite,  soapstone,  and  powdered  mica,  combined 

with  a  grease  will  stand  pressiures  that  no  liquid  will  bear,  but  the 

coefficient  of  friction  is  high  and  their  use  should  be  avoided  wh^e 

practicable. 

Greases.— Oils  and  fats  thickened  with  soap.    For  extra 
heavy  pressures  the  above  solids  may  be  mixed  with  grease.    For 
engine  oil  the  soap  used  is  tallow,  lard  oil,  or  caustic  soda. 
Qualifications  of  good  lubricants: — 

1.  Sufficient  "body"  to  prevent  the  siuiaces  from  coming 
into  contact  under  conditions  of  maximum  pressure. 

2.  Capacity  for  absorbing  and  carrying  away  heat. 

3.  Low  coefficient  of  friction. 

4.  Maximum  fluidity  consistent  with  the  ''body"  required. 

5.  Freedom  from  any  tendency  to  oxidize,  or  gum. 

6.  A  high  "flash  point"  or  temperature  of  vaporization  and 
a  low  congealing  or  "freezing  point." 

7.  Freedom  from  corrosive  acids  of  either  metallic  or  animal 
origin. 

Mineral  oils  have  a  greater  range  of  fluidity,  are  free  from 
tendency  to  oxidize,  and  do  not  decompose,  or  form  corrosive 
acids.    Th^  are  inferior  to  animal  oils  in  body  and  also,  to  a  less 
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extent,  to  v^etable  oils.  They  also  vaporize  at  lower  tempera- 
tures. Animal  and  v^etable  oils  are  subject  to  spontaneous 
combustion.  They  deteriorate  on  exposure  to  air,  and  do  not 
admit  of  repeated  use  in  flooding  systems 

Compounds  of  the  three  classes  are  now  made  which  possess 
the  most  desired  qualities  of  each,  and,  if  properly  prepared  for 
the  use  to  which  put,  are  superior  lubricants. 

Lubricating  Systems, — 

Bearings. — Bearings  may  be  lubricated  in  the  following  ways: 

1.  Intermittent  applications  by  hand  are  limited  to  small 
parts  of  light  pressure  which  do  not  easily  admit  of  oil  cups,  etc. 

2.  The  majority  of  lubrication  is  by  oil  cups,  filled  by  hand 
at  intervals,  the  oil  being  fed  by  drops,  according  to  requirements. 

3.  In  large  plants  the  principal  parts  are  supplied  with  a 
continuous  flow  of  oil  which  floods  the  rubbing  surfaces.  The  oil 
is  forced  to  the  parts  by  gravity,  pressure,  or  pump.  The  oil  is 
usually  collected,  filtered  and  used  again. 

Under  heading  2,  there  are  many  types  of  oilers  in  use;  the 
oil  cup,  dropping,  or  wipe,  feed,  the  telescopic  oiler,  the  ring  and 
reservoir  system,  wick  and  reservoir  system,  centrifugal  oilers, 
pendulum  oilers,  and  splash  oiling,  in  which  the  connecting  rods 
dip  into  oil  once  each  revolution  and  splash  the  cylinder  and  parts. 

Under  heading  3,  there  are:  gravity  oil  feed,  low-pressure, 
gravity,  or  constant-level  oil  feed,  compressed  air  feed,  and  pump 
feed. 

Cylinders  may  be  lubricated  by: — 

1.  Splash  system,  in  which  the  crank  case  is  filled  with  oil  to 
such  a  point  that  the  end  of  connecting  rod  dips  into  it  each  revo- 
lution, and  splashes  the  oil  to  all  parts  of  the  crank  case,  and  a 
portion  is  caught  in  a  narrow  groove  around  the  lower  end  of 
the  piston  and  spread  on  the  cylinder  walls  during  the  inward 
piston  stroke. 

Constant  level  is  maintained  by  replacing  used  oil  by  a  lubri- 
cator operated  by  gravity,  by  pump,  or  pressiu^e  maintained  in 
oil  tank. 

2.  Mechanically  operated  lubricators,  in  which  oil  is  supplied, 
usually  by  gravity,  from  constant  level  cups,  kept  filled  by  peri- 
odic oilers  of  some  sort. 

3.  Pressure  lubricators,  which  supply  oil  to  all  engine  parts 
by  means  of  pump,  air,  or  gas,  pressure,  each  passage  being  ad- 
justable. 

[The  table  on  next  page  is  from  Power,  Dec.  1905,  p.  750.  ] 
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Kind  of  Oil 

Use  and  Adaption. 

u 
O 

o 

o 

o 

fa 

<» 

u 

fa 

~    'o 

§12 

> 

High  pressure  cyl- 

For steam  cylinders  us- 

25 

600 

645 

175 

inder  oil. 

ing  dry  steam  from  110 

to 

30 

to 

to 

to 

to  310  lbs.  pressure. 

24.5 

610 

660 

205 

For  steam  cylinders  us- 

ing dry  steam  at  75  to 

General  cylinder 
oil. 

100  lbs.      For  air  com- 
pressor cylinders  when 

26 
to 

30 

550 
to 

600 
to 

180 
to 

made  from   steam  re- 

2 5.5 

585 

630 

190 

fined  mineral  stock  and 

when  viscosity  is  200. 

• 

Wet  cylinder  oil. 

For  use  where  the  steam 

25.8 

560 

600 

150 

(Remark  1.) 

is  moist,  especially  in 

to 

30 

to 

to 

to 

compound    and    triple 

25.3 

585 

630 

185 

expansion  engines. 

Gas  engine  cylinder 

For  gas  engine  cylinders. 

■ 

oil.   (Remark  2.) 

Neutral  mineral  oil  com- 
pounded with  an  insol- 
uble soap  to  give  body. 

26.5 

30 

820 

350 

300 

Automobile  gas 
engine  oil. 

For  automobile  gas  en- 
gines and  similar  work. 

29.5 

30 

430 

485 

195 

(Remark  3.) 

Heavy  engine  and 

For   heavy    slides    and 

30.5 

440 

170 

machinery  oils. 

bearings,  shafting,  and 

to 

30 

400 

to 

to 

horizontal  surfaces. 

29.5 

450 

195 

General  engine  and 

For  high-speed  dynamos 

80.8 

400 

450 

175 

machine  oils. 

and  machines. 

to 

30 

to 

to 

to 

30 

420 

1 

470 

190 

Fine  and  light 

For  fine  work,  from  print- 

machine oils. 

ing  presses   to  sewing 
machines    and     type- 

32.5 

110 

writer  oils.     Excellent 

to 

30 

400 

4  40 

to 

spindle   oil.    with  cold 

80.2 

160 

test  of  25''  to  28''.   and 

viscosity  of  140®. 

Cutting  and  heat 

For  cutting  tools,  screw 

27 

410 

475 

210 

dissipating  oils. 

cutting      and     similar 

to 

30 

to 

to 

to 

(Remark  4.) 

work. 

23 

420 

480 

175 

Refrigerating  oils. 

For  ice  machinery. 

30.2 

0 

200 

225 

165 

28 


30 


430 


475 


230 


Wet  service  and        For   marine  service,  or 
marine  oils.  where  much   moisture 

(Remark  4.)  must  be  handled.  '• 

Greases  They  are  used  in  special 

work    and    for    heavy 
pressures    moving    at 
I     slow  velocities.  j  | 

Remark  1. — May  contain  not  over  2  to  6  per  cent  of  refined  acidless  tallow 
oil  in  the  high-pressure  oils  and  not  over  6  to  12  per  cent  in  the  low-pressure  oila. 

Remark  2. — The  reason  for  using  an  insoluble  sorp  such  as  oleate  of  alumi- 
num is  that  it  is  impossible  to  decompose  the  soap  with  a  high  heat;  the  soap, 
although  not  a  lubricant,  is  a  vehicle  for  carrying  some  oil. 

Remark  3. — Owing  to  a  lack  of  body,  this  oil  will  not  interfere  with  the 
sparking  by  depositing  carbon  on  the  platinum  point 

Remark  4.  —  May  contain  30  to  40  per  cent  of  pure  sti*ained  lard  oil. 

(48) 


GASOLENE  ENGINES  49 

8.     STARTING  DEVICES 

The  various  methods  of  starting  are  as  follows: — 

1.  By  cranking,    a.  By  hand.    b.  By  crank. 

2.  Starting  by  smaller  engine  or  some  other  source  of  power. 

3.  Compressed  air. 

4.  Electric  start^s. 

5.  Starting  cartridge. 

1.  Cranking  by  hand  is  the  best  method  of  starting  small 
engines  up  to  10  or  12  H.P.  From  12  to  20  H.P.,  it  is  necessary 
to  use  the  starting  crank. 

2.  Starting  by  use  of  smaller  engine  is  accomplished  in  plants 
using  other  engines,  by  transmitting  the  motion  of  a  main  shaft 
to  the  fly-wheel  of  the  gas  engine,  or  in  large  installations  having 
a  smaller  engine  geared  to  a  shaft  which  is  made  to  mesh  into  a 
ring  of  teeth  on  the  fly-wheel  of  the  gas  engine,  and  is  then  auto- 
matically thrown  out  of  mesh  when  the  start  is  made. 

These  methods  are  neither  economical,  or  convenient,  and  are 
being  displaced  by  the  use  of  compressed  air. 

3.  The  use  of  compressed  air  for  starting  is  suitable  for  any 
size  of  gas  engine.  The  pressure  required  varies  from  100  to  150 
lbs.  per  square  inch.  The  method  of  starting  is  to  set  the  engine 
beyond  the  center  and  then  give  an  impulse  through  the  starting 
valve. 

4.  Starting  by  electricity  is  sometimes  used  in  localities  where 
electric  current  is  available.    It  can  be  accomplished  in  two  ways : 

a.  If  gas  engine  is  directly  connected  to  a  dynamo,  by 
running  the  dynamo  as  a  motor. 

b.  By  using  a  separate  motor  geared  to  the  fly-wheel. 

5.  The  starting  cartridge  can  be  used  successfully  on  gas 
engines  as  high  as  50  H.P.,  but  due  to  fouling  of  the  cylinder,  their 
use  is  not  recommended.  The  device  consists  of  a  suitable  breech- 
block inserted  in  the  top  of  the  cylinder  of  the  engine,  in  which  is 
placed  a  standard  10-  or  12-gauge  cartridge.  The  cartridge  is 
fired  by  striking  the  firing  pin  with  the  palm  of  the  hand. 

__j  9.     SPEED  REGULATION 

1.  The  speed  regulation  of  all  types  of  gasolene  engines 
examined  was  found  to  be  made  in  two  ways,  viz :  By  the  use  of 
heavy  fly-wheels  and  some  form  of  governor.  The  fly-wheel, 
within  allowable  limits,  tends  to  eliminate  the  variations  in  speed 
due  to  the  impulse  of  explosion.  The  methods  of  goverinng  in 
use  come  under  some  one  of  the  following  heads;— 
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a.  The  hit-and-miss  system. 

b.  Variation  of  the  ratio  of  fuel  to  air  with  change  in 
load ;  quality  governing. 

c.  Variation  of  the  quantity  of  the  charge  to  suit  the 
load,  ratio  of  fuel  to  air  remaining  constant,  quantity  governing. 

d.  Combination  system. 

e.  Governing  by  varying  the  time  of  ignition. 

a.  This  method  regulates  the  speed  by  cutting  out  ex- 
plosions. That  is,  the  governor  prevents  the  drawing  in  of  the 
"  next  charge,"  and  consequently  causes  a  "  miss.''  This  miss  will 
so  reduce  the  speed  as  to  cause  the  governor  to  act  in  the  oppo- 
site direction  and  cause  the  explosions  to  recur,  thus  making  a 
"hit". 

Mechanically  these  results  are  obtained  by  closing  the  fuel 
valve;  or  closing  the  inlet  valve.  This  method  is  not  suitable 
for  close  regulation,  is  economical  in  the  use  of  fuel,  but  has 
mechanical  disadvantages. 

b.  Under  this  method  the  governor  acts  on  thef  uel-admission 
valve  and  as  the  load  of  the  engine  decreases,  the  supply  of  the 
fuel  is  cut  down  in  proportion  to  the  total  charge.  Close  r^:u- 
lation  can  be  obtained  by  this  method,  with  proper  weight  of 
fly-wheel. 

c.  This  method  is  accomplished  by  : 

(1)  Part  of  the  charge  being  forced  back  into  the  suction 
passage,  in  which  case  the  inlet  valve  is  controlled  by  the  governor. 

(2)  The  entire  charge  being  cut  oflf  at  the  proper  time 
and  expanding  behind  the  piston  for  the  rest  of  the  stroke. 
Cut-oflf  method. 

(3)  The  charge  is  throttled  down  throughout  the  entire 
suction  stroke.    Throttling  method. 

The  principal  objection  to  the  quantity  method  of  governing 
is  that  the  compression  pressure  is  decreased  and  consequently 
the  cylinder  efficiency  is  reduced. 

This  method  gives  close  regulation,  however,  and  down  to 
i  load  is  equal  to  the  hit-and-miss  method. 

d.  This  method  is  a  combination  of  the  quality  and  quantity 
methods  of  gov«Tiing,  but  no  better  results  have  so  far  been 
obtained. 

e.  In  varying  the  time  of  ignition  both  governor  and  hand 
control  have  been  tried,  the  former  with  poor  results,  but  the 
latter  with  better  results. 

The  time  of  ignition,  however,  should  be  adjusted  to  suit  the 
charge.     For  a  decrease  of  load^  the  spark  should  be  advanced. 
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2.  For  the  methods  describe  under  a,  b,  c,  and  d,  the  centrif- 
ugal governor  is  generally  used.  , 

The  pendulum  type  of  governors  are  extensively  used  under  a. 

3.  High-speed  and  large,  stationary  engines  are  provided 
with  some  means  of  relieving  the  exhaust  for  starting.  One 
method  requires  an  extra  set  of  cams  on  the  exhaust  cam  shaft. 

10.      ADVANTAGES    AND  DISADVANTAGES  OF  HIGH-  AS 
COMPARED  WITH  LOW-SPEED  ENGINES 

High  Speed 

1.  Advantages 

a.  For  the  same  H.P.,  lighter  in  construction  and  more 
compact. 

b.  Less  heat  lost  by  radiation,  etc.,  consequently  more  use- 
ful work  obtained  from  same  quantity  of  fuel. 

c.  Cheaper  first  cost. 

2.  Disadvantages: 

a.  Quick  destruction  of  bearings  and  racking  of  engine  in 
general. 

b.  Too  great  a  speed  will  increase  the  inertia  and  other 
forces  beyond  safe  limits,  besides  causing  undue  wear. 

c.  Ignition  must  occur  early,  or  else  the  piston  will  have 
completed  the  compression  stroke  and  started  out  before  the 
charge  is  entirely  burned. 

d.  Unreliability  for  long  and  continued  use  due  to  light- 
ness of  parts  and  great  racking  effect  of  high  speeds. 

e.  Greater  cost  of  upkeep  and  attendance. 

Low  Speed, 

1.  Advantages: 

a.  Best  results  are  obtained  by  running  an  engine  at  the 
slowest  speed  possible  for  the  development  of  the  power  required. 

b.  Less  destruction"  of  bearings  and  greater  reliability  for 
long  and  continuous  use. 

c.  Better  ignition,  reverse  of  disadvantage  given  under  c 
of  high  speed  engines. 

d.  Less  cost  of  upkeep  and  attendance. 

2.  Disadvantages: 

a.  Greater  weight  and  space  required  for  same  H.P. 

b.  Greater  loss  of  heat  due  to  radiation,  etc. 

c.  Greater  first  cost. 

The  piston  speed  is  limited  by  the  mechanical  construction 
and  the  strength  of  the  materials  used.  Too  great  a  speed  will 
greatly  increase  the  inertia,  etc. 
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The  following  are  the  average  piston  speeds  found  in  user- 
Small  stationary  engines  600  feet  per  minute. 


Medium      ' ' 

800 

Large       .  " 

900 

Hi|^  speed 

1200 

Automobile 

1200 

Marine 

1200 

Note: — ^The  piston  speed  refers  to  the  total  travel  back  and 
forth. 

11.     RATIO  OF  WEIGHT  TO  RATING 

No  fixed  rule  can  be  given  as  to  the  weight  of  gasolene  engines 
per  H.P.  rating. 

The  design,  purpose  for  which  used  and  by  which  firm  man* 
uf  actured,  determine  to  a  great  extent  the  ratio  of  weight  to  rating. 

"Gasolene  engines  weighing  about  2i  pounds  per  H.P.  have 
been  constructed  for  flying  machines  and  racing  purposes,  while 
many  stationary  engines  average  500  lbs.,  per  H.P.,  or  more  for 
slow  speeds."  (Page  20,  Gas  Engine  Theory  and  Design,  by 
Mahrtens.) 

High  speed  automobile  engines  average  10  lbs.  per  H.P. 

Fig.  10  gives  some  idea  of  the  weight  per  H.P.  of  engines  of 
various  design  as  now  manufactured,  as  well  as  their  weight 
ratio  to  speed. 

12.     THE  FOLLOWING  FEATURES  ARE  RECX)MMENDED  FOR 
SERVICE  ENGINES  OF  STATIONARY  TYPE 

1.  Four  cycle,  on  account  of  greater  efficiency  and  the  fact 
that  the  weight  permissible  allows  the  installation  of  sufficient 
cylinders  to  overcome  the  disadvantages  of  power  distribution. 

2.  Four  cylinders  or  more,  not  exceeding  six,  give  good 
power  distribution  and  speed  regulation,  and  a  greater  number 
become  too  complicated  for  the  experience  of  the  attendants 
usually  available. 

3.  Make-and-break  ignition,  or  the  jump-spark,  with  Eise- 
mann  low-tension  magneto,  are  recommended.  The  first  is  much 
the  simpler  and  is  efficient  for  the  speeds  recommended.  The 
second  method  is  the  next  choice,  on  account  of  the  electrical 
advantages  of  the  low-tension  generator  over  the  high-tension 
systems;  for  higher  speeds  than  those  recommended  this  method 
is  preferable.  Either  system  to  be  operated  on  a  half-tim^ 
shaft 
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4.  Inclosed  cooling  system  witii  fan.  This  is  advantageous 
where  good  water  is  scarce,  which  is  the  case  at  many  coast  artiU 
lery  posts. 

5.  Lubrication  should  be  of  the  pressure  system,  with  tetU 
tale  gauges  at  each  end  of  the  system,  and  t^  cocks  in  each 
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branch  as  near  the  lubricated  parts  as  possible.    The  advantages 
of  this  system  being  less  required  attention  during  operation. 

6.  No  special  starting  device  is  needed  if  the  sizes  are  limited 
to  the  present  requirements  of  15  and  25  k.w.  seta  for  reserve 
plants  and  searchlights. 
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7.  The  speed  <rf  engine  should  regulate  within  2%  to  4% ,  by 
a  throttle  (^erated  by  a  centrifugal  governor.  This  method 
gives  the  closest  speed  regulation  obtainable. 

8.  Speed  about  400  to  600  r.p.m.,  for  the  reasons  set  forth 
in  section  10  of  the  problem. 

9.  Inlet  and  exhaust  valves  should  be  operated  by  cams  on 
half-time  shaft. 

10.  All  parts  of  engines  should  be  interchangeable,  to  facilitate 
supply  of  parts. 

*  13.      OPERATION  OF  THE  FOLLOWING  ENGINES 

1.  25  k.w.  General  Electric  gas-motor  set. — ^This  set  was  first 
examined  and  operated  with  a  view  of  putting  same  in  best  ad- 
justment for  heat  efficiency  test.  The  results  obtained  from 
full  and  25%  overload  runs  are  given  in  detail  under  part  14  of 
this  problem. 

Aside  from  the  speed  regulation  obtained  during  the  full 
load  run,  the  operation  of  the  engine  was  very  satisfactory.  The 
irregular  speeds  obtained  on  the  full  load  were  undoubtedly  due 
to  miss-firing  in  cylinder  No.  3,  as  after  the  run  the  intake 
valve  was  found  to  be  stuck  and  upon  being  taken  out,  the  rod  was 
found  to  be  slightly  bent. 

Some  difficulty  was  had  with  the  gasolene  feed  pump,  when 
running  on  reserve  supply  tank.  Apparently  the  level  of  gaso- 
lene was  below  the  lift  level  of  the  pump,  or  a  leak  had  develop- 
ed somewhere  in  the  supply  pipe. 

2.  6^  k.  w.  General  Electric  gas-motor  set. — This  set  is  similar 
to  the  25  k.w.  General  Electric  set  except,  (1)  there  is  only  one 
cylinder  and,  (2)  the  "ignition  system",  which  is  of  the  jump- 
spark  type,  the  current  being  supplied  by  a  low-tension  "Bosch" 
magneto  operated  by  a  cam  on  the  half-time  shaft  and  a  spring ; 
the  former  moves  the  armature  in  such  a  way  that  it  cocks  the 
spring,  and  when  the  cam  releases,  the  spring  moves  the  armature 
very  rapidly  in  the  field.  The  spark  is  thus  independent  of 
engine  speed  and  the  engine  is  started  on  the  magneto,  cranking 
being  done  by  hand. 

The  Bosch  magnetic  spark  plug  is  used  on  this  engine.  The 
spark  is  made  by  moving  the  hammer  bar  away  from  the  anvil 
(see  Fig.  11),  against  the  action  of  the  spring,  (which  is  not  shown 
in  the  figure),  thus  breaking  the  electric  circuit  which  has  been 
made  by  the  magneto,  as  described  above. 

3.  Standard  engine.— This  is  a  4-cycle,  2-cylinder  engine, 
make-and -break  ignition,  wet  batteries,  or  magneto.    Mechanical 
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oiler  and  grease  cups.  Open  cooling  system,  operated  by  a 
reciprocating  pump,  the  jacket  water  having  its  outlet  in  exhaust 
pipe,  cooling  same.  Float  carburetor,  speed  300  r.p.m.  (350 
actual),  timer  and  throttle. 

Special  features  are,  (1)  centrifugal  throttling  governor  for 
limiting  the  speed  when  clutch  is  thrown  on  neutral;  (2)  auxiliary 
automatic  air-valve  to  admit  cold  air  to  cylinder,  in  addition  to 
the  mixture  fed  from  the  carburetor;  (3)  all  half-time  and  slower 
periodic  events  operated  by  one  half-time  shaft. 


This  particular  engine  pounds  at  all  speeds  indicating  poor 
alignment  of  shaft  and  wear  of  bearings.  The  installation  of  the 
timing  device  on  the  standard  engine  is  mechanically  defective 
in  that  upon  being  advanced  to  a  certain  point  it  cannot  be 
retarded  again  without  removing  the  crank  case  cover. 

Advance  and  retard  directions  should  be  indicated  at  the 
lever. 

4.  Speedway  eftgine.  -This  engine  is  4-cycie,  4-cylinder, 
with  a  make-and-break  ignition,  wet  batteries  only  in  use,  500 
r.p.m.,  gravity  oil  sight  feed  from  central  tank  and  grease  cups; 
float  carburetor;  open  cooling  system  with  rotary  gear  pump, 
cooling  water  has  outlet  in  exhaust  pipe,  cooling  same.  It  is  also 
provided  with  the  usual  throttle  and  timer. 

An  auxiliary  cock  has  been  put  between  the  carburetor  and 
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cylinder  to  admit  cold  air.  (Engineer  states  that  this  was  dcme 
because  the  carburetor  is  too  large  for  the  engine.) 

This  engine  runs  very  smoothly  when  the  throttle  and  timer 
are  in  exact  adjustment,  a  slight  variation  of  either  causes  pound- 
ing. The  general  effect  of  the  engine  is  that  of  a  high-speed 
type,  though  the  r.p.m.  are  only  500. 

5.  Cushman  engine. — ^This  engine  is  a  2-cycle,  2-cylinder 
type  with  speed  950  r.p.m.;  oil  cups  sight  feed;  open  cooling 
system  from  large  tank,  jacket  water  has  outlet  in  exhaust  pipe 
for  cooling  same,  reciprocating  pump  is  used;  float  darburetor; 
jump  spark;  dry  batteries;  timer,  and  throttle.  The  engine  is 
started  by  attached  crank  held  in  recess  of  fly-wheel  by  a  spring. 
It  is  very  hard  to  start,  cranking  must  be  continued  and  timer 
advanced,  and  relief  cocks  closed  quickly  on  starting.  Effect 
that  of  extremely  high  speed,  with  great  vibration  and  racking. 
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observers  on  scale  "A".  The  range  of  the  splash  will  then  be 
found  opposite  the  apex  angle. 

The  operations  of  subtraction  do  not  delay  the  solution  of 
the  problem. 

Should  the  field  of  fire  not  be  visible  from  the  battery,  an 
observer  at  the  nearer  base  end  station  is  substituted  for  the 
battery  observer. 

The  base  line  length  then  is  used  on  the  range  rod  and  the 
range  deviation  found  is  the  deviation  referred  to  the  nearer 
base  end  station.  For  purposes  of  finding  the  relation  which 
the  range  of  splash  bears  to  range  of  target,  in  order  to  make  a 
range  correction  in  theproperdirection,  this  method  is  sufficiently 
accurate. 

Figure  2  represents  a  board  carrying  two  arms,  A  and  B, 
centered  at  stations  a  and  b,  occupied  by  observers  equipped  with 
telescopic  sights.  Arm  B  is  provided  with  an  auxiliary  arm 
center^  at  Station  a.  The  auxiliary  arm  and  arm  A  carry  at 
their  out^*  extremities  index  boxes  provided  with  thumb  nuts 
and  worm  gears  which  permit  a  movement  of  2^  in  either  direc- 
tion. The  azimuth  circle  is  graduated  so  as  to  read  correct 
azimuths  from  station  a. 

The  operation  of  the  board  is  as  follows:  Station  a  will 
be  at  the  battery  if  the  field  of  fire  is  visible  therefrom,  other- 
wise it  will  be  at  the  nearer  base  end  station.  After  the  data 
pertaining  to  the  set-forward  point  has  been  determined,  the 
plotter  announces  its  range  and  azimuth  from  the  battery.  A 
point  is  then  located  on  the  board  by  setting  this  data  on  arm  A. 
Arm  B  is  then  set  so  as  to  intersect  arm  A  at  this  point,  both 
arms  are  clamped  and  zero  of  scale  S  is  set  at  the  located  point. 
Observers  in  telephonic  communication  with  the  plotting  room 
report  the  deflection  errors  of  the  splash  (from  stations  a  and  b). 
Arms  A  and  B  are  moved  by  the  thumb  nuts  referred  to  above 
in  accordance  with  the  readings  reported.  The  range  deviation 
is  then  indicated  on  the  moveable  scale  S. 

Fig.  3  represents  a  chart  of  correction  curves  constructed 
so  as  to  indicate  range  deviations  corresponding  to  various  deflec- 
tion errors  read  on  the  splash  at  base  end  stations.  These  devia- 
tions are  measured  on  the  plotting  board  assuming,  first,  deflec- 
tion errors  from  one  station  and  line  shots  from  the  other;  and, 
second,  deflection  errors  from  the  latter  station  and  line  shots 
from  the  former.  Deviations  for  ranges  1,000  yards  apart  are 
determined  in  this  manner  and  one  set  of  such  deviations  is 
made  for  every  15^  or  20^  in  azimuth  throughout  the  field  of  fire. 
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observers  on  scale  "A".  The  range  of  the  splash  will  then  be 
found  opposite  the  apex  angle. 

The  operations  of  subtraction  do  not  delay  the  solution  of 
the  problem. 

Should  the  field  of  fire  not  be  visible  from  the  battery,  an 
observer  at  the  nearer  base  end  station  is  substituted  for  the 
battery  observer. 

The  base  line  length  then  is  used  on  the  range  rod  and  the 
range  deviation  found  is  the  deviation  referred  to  the  nearer 
base  end  station.  For  purposes  of  finding  the  relation  which 
the  range  of  splash  bears  to  range  of  target,  in  order  to  make  a 
range  correction  in  theproperdirection,  this  method  is  sufficiently 
accurate. 

Figure  2  represents  a  board  carrying  two  arms,  A  and  B, 
centered  at  stations  a  and  b,  occupied  by  observers  equipped  with 
telescopic  sights.  Arm  B  is  provided  with  an  auxiliary  arm 
center^  at  Station  a.  The  auxiliary  arm  and  arm  A  carry  at 
their  outer  extremities  index  boxes  provided  with  thumb  nuts 
and  worm  gears  which  permit  a  movement  of  2^  in  either  direc- 
tion. The  azimuth  circle  is  graduated  so  as  to  read  correct 
azimuths  from  station  a. 

The  operation  of  the  board  is  as  follows:  Station  a  will 
be  at  the  battery  if  the  field  of  fire  is  visible  therefrom,  other- 
wise it  will  be  at  the  nearer  base  end  station.  After  the  data 
pertaining  to  the  set-forward  point  has  been  determined,  the 
plotter  announces  its  range  and  azimuth  from  the  battery.  A 
point  is  then  located  on  the  board  by  setting  this  data  on  arm  A. 
Arm  B  is  then  set  so  as  to  intersect  arm  A  at  this  point,  both 
arms  are  clamped  and  zero  of  scale  S  is  set  at  the  located  point. 
Observers  in  telephonic  communication  with  the  plotting  room 
report  the  deflection  errors  of  the  splash  (from  stations  a  and  b) . 
Arms  A  and  B  are  moved  by  the  thumb  nuts  referred  to  above 
in  accordance  with  the  readings  reported.  The  range  deviation 
is  then  indicated  on  the  moveable  scale  S. 

Fig.  3  represents  a  chart  of  correction  curves  constructed 
so  as  to  indicate  range  deviations  corresponding  to  various  deflec- 
tion errors  read  on  the  splash  at  base  end  stations.  These  devia- 
tions are  measured  on  the  plotting  board  assuming,  first,  deflec- 
tion errors  from  one  station  and  line  shots  from  the  other;  and, 
second,  deflection  errors  from  the  latter  station  and  line  shots 
from  the  former.  Deviations  for  ranges  1,000  yards  apart  are 
determined  in  this  manner  and  one  set  of  such  deviations  is 
made  for  every  15^  or  20°  in  azimuth  throughout  the  field  of  fire. 
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The  resulting  sets  of  data  are  represented  graphically  as  in  Fig. 
3.  These  sets  may  be  mounted  separately  on  cardboard,  or 
shown  successively  on  one  sheet,  means  being  provided  to  shift 
the  sets  by  rollers  at  either  end. 

The  operation  of  the  chart  is  as  follows:  Observers  at 
base  end  stations  are  in  telephonic  communication  with  the 
plotting  room.    The  set  of  curves  approximately  corresponding 
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Fig.  3. 

to  the  azimuth  of  the  set-forward  point  is  selected.  The  vertical 
slide  V  is  set  at  the  approximate  range  of  the  set-forward  point. 
The  zero  of  the  horizontal  slide  H  is  set  at  the  reading  received 
from  the  B'  station,  and  the  range  deviation  will  be  indicated 
at  the  curve  pertaining  to  the  deflection  error  from  B"  station. 
Pointer  P  may  be  omitted. 

Fig.  3  pertains  to  a  battery  which  is  located  between  its 
base  end  stations,  the  primary  being  on  the  right  looking  towards 
the  field  of  fire. 
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A  fourth  method  of  finding  the  approximate  range  devia- 
tion may  be  used  without  preparing  apparatus  or  charts  as  indi- 
cated above. 

The  method  is  applicable  over  a  field  of  fire  of  about  25^  to 
either  side  of  a  normal  to  the  base-line  at  the  battery. 

The  method  assumes  that  a  right  or  left  deflection  error  of 
any  given  amount  from  one  station  corresponds  to  the  same 
range  deviation  as  does  the  same  deflection  error  of  the  opposite 
sign  from  the  other  station. 

Ascertain  by  measurement  on  the  plotting  board  the  range 
deviation  for  each  1,000  yard  range  from  the  battery  corres- 
ponding to  a  .10  degree  deflection  error  observed  at  one  station, 
a  line  shot  being  assumed  from  the  other  station. 

Range  deviations  are  then  tabulated  on  the  following  form 
as  deflection  errors  are  reported : 
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[The  above  suggestions  by  ''Observer"  seem  to  be  pertinent, 
in  view  of  the  provisions  of  the  Coast  Artillery  Memorandum 
referred  to.  The  object  of  the  writer  is  to  provoke  discussion 
upon  this  subject.  It  is  hoped  that  this  object  will  be  attained. 
Any  comments  will  be  welcomed  both  by  the  writer  and  by  the 
Journal.  -Editor.] 
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THE  STIFFNESS  OF  GUNS 


By  Lieutenant  H.  J.  Jones,  Army  Ordnance  Department,  Inspector  of 

Ordnance  Machinery 

The  Comparative  Stiffness  of  Modern  Built-Up,  Solid  and  Wire>- Wound 
Guns,  and  the  Initial  Unsteadiness  of  Projectiles 

The  fact  that  England  and  America  are  the  only  countries  in  which 
wire-wound  guns  can  be  said  to  have  a  vogue,  has  long  been  to  ihany  so  sig- 
nificant as  to  merit  more  than  the  occasional  comment  which  the  fact  pro- 
vokes. Such  a  marked  contrast  in  the  practice  of  the  English-speaking  and 
foreign  gun-makers  is  not  accompanied,  apparently,  by  a  corresponding  con- 
trast in  the  ballistic  effect,  measured  by  the  muzzle  energy  obtained  per  unit 
weight  of  gun,  or  by  safety,  or  by  money  cost.  On  comparing  the  published 
tables  of  the  great  gun-makers,  there  appears  to  be  a  general  equality  of 
performance  of  guns,  whether  built-up,  solid,  or  wire- wound;  and  the  obvious 
disinclination  of  foreign  arsenals  to  consider  the  estimated  increase  in  cir- 
cumfo'ential  strength  as  worth  the  time  and  trouble  taken  to  produce  it; 
together  with  the  importance  of  the  mere  stiffness,  or  girder,  strength  of  guns, 
apart  from  bursting  strength,  now  that  guns  are  iniTeasing  in  length,  in  re- 
sponce  to  the  call  for  higher  muzzle  velocity,  leads  materially  to  the  consider- 
ation of  the  comparative  stiffness  of  the  two  types  for  guns  of  equal  strength, 
or  rather  for  guns  designed  to  give  the  same  performance — a  certain  muzzle 
velocity  with  a  certain  maximum  pressure. 

The  theory  of  the  investigation  is  outlined  in  the  appendices  subjoined, 
a  modon  12-inch  50-caliber  gun  being  taken,  as  the  subject.  The  design  of 
both  guns — solid  and  wire- wound — is  suitable  for  a  muzzle  velocity  of  3000 
feet  per  second,  with  a  maximum  pressure  of  20  tons,  and  a  muzzle  pressure 
of  7  tons  per  square  inch.  The  wire- wound  gun,  wired  throughout  its  length, 
is  of  the  usual  construction;  having  a  rifled  inner  A  tube;  an  A  tube;  and  layers 
of  wire  varying  from  16  at  the  muzzle  to  80  over  the  chamber,  the  wire  being 
covered  by  a  jacket  and  B  tube. 

The  portion  of  the  gun  forward  of  the  cradle  is  considered  as  a  cantilever, 
and  in  the  appendices  there  are  investigated  the  droop  of  the  muzzle  relative 
to  the  axis  of  the  cradle;  the  effect  of  sunshine  in  modifying  this  droop;  together 
with  the  nature  of  the  transverse  vibrations  of  the  muzzle  on  firing.  The 
general  results  may  be  stated  thus: — 

12-Inch  Breech-Loader  50-Caliber  Guns 

Muzzle  velocity   3000  feet  per  second 

Maximum  pressure  20  tons 

Length  of  gun  forward  of  cradle 36  feet 

(63) 
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Wire-Wound.     Built-Up  SoUd. 

Droop  of  miizzle   4.45  min.         2.85  min. 

0.172  in.  .092  in. 

Time  of  vibration  (fundamental) 0.007633  sec.    0.006870  sec. 

Number  of  vibrations  per  second     181.1  145.5 

Maximum  upward  velocity  at  muzzle . .  12  ft.  per  sec.     7  ft.  per  sec. 

Taking  the  above  as  representative  figures  for  modem  weUrdesigned 
12-inch  50-caliber  guns,  we  note  that  the  droop  due  to  mere  weight  is  about 
4}  minutes  of  arc  for  the  wire-wound,  and  2  i  minutes  for  the  solid  gun. 

Now  since  mere  temperature  strain  can  also  cause  a  bend,  in  any  direct 
tion,  of  from  2  to  3  minutes  of  arc,  it  follows  that  a  wire-wound  gun  may  have 
a  total  droop  of  about  7  minutes  when  the  uppermost  portion  of  the  gun  is  the 
hottest  region;  or  of  2  minutes  when  the  lowermost  portion  is  the  hottest. 
With  badly-designed  guns,  the  droop  due  to  lack  of  girder  stiffness  may  reach 
four  or  five  times  the  above  values.  In  the  case  of  built-up  solid  guns  the 
maximum  droop  due  to  weight  and  temperature  strain  will  be  about  5  minutes 
of  arc,  and  the  minimum  less  than  a  minute. 

With  the  well-designed  guns  investigated,  the  maximum  velocity  fh>m 
the  upward  "  whip  "  of  the  muzzle  is  about  12  feet  per  second  with  the  woe- 
woun4»  and  7  feet  per  second  with  the  solid  gun.  But  with  a  bad  example 
of  wire-wound  gun  the  ''whip''  velocity  may  reach  from  50  feet  to  60  feet 
per  second. 

Apart  from  the  inconvenience  of  this  variable  droop,  since  sights  cannot 
be  accurately  set  or  tested  against  the  last  few  feet  of  rifling,  and  it  is  difiieolt 
to  set  or  test  them  against  the  axis  of  the  bore  at  the  breech,  it  is  important 
to  considtf  the  effect  of  the  **  whip  "  on  the  accuracy  or  consistency  of  shooting. 
It  is  obvious  that,  since  the  period  of  oscillation  of  the  muzzle  has  no  conneo- 
tion  with  the  travel  of  the  projectile  along  the  bore,  we  may  have  the  muzzle 
moving  up,  or  down,  or  being  practically  at  rest  just  at  the  instant  when 
the  projectile  leaves  the  bore,  and  is  receiving  acceleration  due  to  the  impulse 
of  the  muzzle-blast.  The  weight  of  the  charge  for  a  modem  high-velocity 
12-inch  gun  will  be  about  one-third  the  weight  of  the  projectile,  and  with  the 
usual  muzzle  pressure  of  about  7  tons  per  square  inch,  the  maximum  velocity 
of  the  muzzle-blast  will  be  from  5500  feet  to  6000  feet  per  second.  In  other 
words,  the  blast  will  meet  the  base  of  the  projectile  wHh  a  relative  velocity 
of  about  2500  feet  per  second,  the  effect  of  which  is  to  give  the  projectile  a 
probable  increase  of  50  feet  to  80  feet  per  second  in  velocity  after  the  projec- 
tile has  left  the  rifling. 

With  a  gun  that  is  very  weak  to  resist  bending  stresses,  we  may  get  the 
projectile,  at  the  muzzle,  receiving,  whilst  in  the  gun,  upward  or  downward 
velocity  of  50  feet  to  60  feet  pre  second,  in  addition  to  the  translational  veloc- 
ity; and,  in  addition,  the  general  direction  of  the  muzzle-blast  may  be  inclined 
at  from  10  to  15  minutes  to  the  axis  of  the  projectile.  The  result  is  that  the 
projectile  imnradiately  on  leaving  the  gun  has  a  more  or  less  systematic  wob- 
bly motion,  which  continues  up  to  500  yards,  and  probably  to  a  considerably 
greater  distance. 

This  initial  unsteadiness  has  been  studied  by  erecting  cardboard  screoia 
between  the  gun  and  a  plate,  the  gun  being  laid  by  cross-wires  at  the  muzzle 
and  breech  on  to  a  cross  on  the  distant  plate,  the  screens  being  then  inter- 
posed at  convenient  distances. 

It  has  been  found  that  the  holes  in  the  screen  are  by  no  means  circular, 
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and  that  the  centers  of  the  holes  lie  on  a  fairly  regular  spiral  path  about  the 
mean  trajectory,  the  pitch  of  the  spiral  being  from  ten  to  twenty  times  the 
pitch  of  the  rifling  at  the  muzzle.  The  holes  are  roughly  elliptical  in  shape, 
the  major  axis  being  from  li  to  1}  the  diameter  of  the  projectile,  and  the 
minor  axis  about  equal  to  the  diameter  of  the  projectile.  This  ellipticity 
corresponds  to  the  axis  of  the  projectile  lying  across  the  trajectory  at  an  angle 
approaching  1J2  degrees.  If  the  inclination  of  the  major  axis  to  a  vertical 
line  be  noted,  it  is  found  that  as  we  proceed  from  the  screen  nearest  the  gun 
and  go  towards  the  plate,  the  major  axis  has  a  rotational  motion,  which  may 
be  clockwise  or  anti-clockwise,  a  gun  giving  indifferently  one  result  or  the 
other,  from  round  to  round.  Records  of  the  actual  flight  of  a  projectile  can 
only  be  taken  in  this  way  for  short  distances,  owing  to  the  cui*vature  of  the 
trajectory;  but,  as  far  as  available  information  goes,  it  would  appear  that  a 
projectile,  on  leaving  a  long  gun,  is  whipped  up  or  down,  or  to  the  left  or  right; 
assumes  an  inclined  position,  m  plan,  across  the  trajectory;  and  describes  a 
fairly  regular  spiral  path  about  a  trajectory,  which  may  be  a  few  inches,  or  a 
foot  or  so,  displaced  from  the  direction  of  the  muzzle  of  the  gun  before  firing. 

It  is  not  possible  at  present  to  say  what  proportion  of  this  initiial  unstead- 
iness is  due  to  eccentric  engraving  of  th^  driving  band,  or  to  the  cento*  of 
gravity  of  the  projectile  being  out  of  the  axis  of  figure.  But  the  whole  ques- 
tion merits  attention,  since  a  badly-designed  wire  gun  may  give  at  short 
ranges — armor-proof  firing — such  irregular  results  that  the  particular  object 
of  the  firing — namely,  the  proof  of  plates  or  projectiles — may  be  entirely 
obviated. 


APPENDIX  I. 
Application  op  the  Theory  op  Bending  to  Long  Guns 

In  Fig.  1  A  B  is  the  datum  of  reference  for  deflection  y  and  slope  0. 
The  angular  deflection  at  any  poin  it  then  the  angle  between  the  direction 
of  the  beam  at  that  point  and  A  B. 

Linear  scale  1  inch  =  x  inches. 


Fig.  I. 

Fig.  2  represents  the  diagram  of  load  intensity.  The  diagram  is  divided 
into  a  number  of  strips,  the  load  being  assumed  as  acting  at  the  center  of 
gravity  of  each  strip.  The  12-inch  50-caliber  gun  discussed  is  divided  mto 
50  strips  of  equal  width,  the  portion  of  the  gun  in  front  of  the  cradle  being 
considered  as  a  cantilever,  and  deflection  considered  relative  to  the  axis  of 
the  cradle.  If  D  be  the  external  diameter  of  the  gun  at  any  point,  then  the 
ordinate  of  the  load-intensity  diagram  at  that  point  will  be  proportional  to 
(D'  —  144),  since  the  internal  diameter  is  constant — namely,  12  inches. 
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Considering  the  equilibrium  of  an  elementary  strip,  we  have,  as  indicated 
in  Fig.  2,  shearing  forces  S  and  S  +  c/S  at  the  ends,  and  the  weight  wdx  at 
the  center  of  gravity.  And  these  forces  form,  with  the  bending  moments 
M,  and  M  +  dM,  a  system  in  equilibrium.  Hence,  resolving  vertically,  we 
have 

d  S  =  w  d  X, 

or  S  -    So  -h  I     M^  d  X. 

Let  the  load-intensity  scale  be  1  inch  =>  w  pounds  per  square  inch. 


nto* 


^ 


^M*dbM 


Fig.  3  represents  the  diagram  of  shearing  force.  It  is  obtained  by  setting 
down  to  the  load  scale  on  AoJ  the  respective  areas  of  the  parallel  strips  of 
the  load  diagram.  If  the  strips  are  of  equal  width,  this  can  be  done  by  tak- 
ing a  certain  fraction  of  each  mid-ordinate  to  represent  the  area  of  the  dia- 
gram. The  point  Aq  .  .  .  J  are  projected  across  to  corresponding  lines  set 
down  from  the  mid-points  of  the  strips,  and  a  fair  curve  drawn  through  the 
points  80  obtained. 

Let  the  shearing-force  scale  be  1  inch  -  a  square  inches  of  load-diagram,  or 

1  in.  =  A  m;  a  =  «  lb. , 
where 

s  -r  X  IV  a. 


— ,j 


Fig.  3. 

Fig.  4  is  the  diagram  of  bending  moment.  It  is  obtained  by  taking  any 
pole  0,  polar  distance  from  the  line  of  loads  being  k\  and  in  the  respective 
spaces  drawing  lines  parallel  to  0  A,  0  B  .  .  .  O  J,  &c.  Considering  the 
equilibrium  of  the  elementary  section  shown  in  Fig.  2,  and  taking  moments 
about  the  center  of  gravity,  we  have 
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(M  +  d  M)  -  M  =  (S   !  dS)  "2*  +  ^Y^. 
or 

dM^&dx+    -^g''-''- 
Neglecting  inRniteaimal  quantities  of  the  second  order,  we  have,  on  integrating 

M  =  M,  -i-  f'  S  d  I. 

which  is  of  the  same  forni  as  the  relation  obtained  for  shearing  force.     Hence 
the  important  results. 

1.  The  increase  in  any  ordinate  of  the  shearing-force  diagram  is  equal 
to  the  area  between  its  two  positions  on  the  load-intensity  diagram. 

2.  The  increase  in  any  ordinate  of  the  bending-moment  diagram  is  equal 
to  the  area  between  its  two  positions  on  the  shear ing-force  diagram. 


Fig.  4. 

To  obtain  the  bending-moment  scale  we  have:     Length  of  ordinate  on 
the  linear  scale  X  polar  distance  on  the  load  scale  ^  bending-moment  scale. 

Hence  bending-moment  scale  is  1  inch  =  '.sh  pound-inches,  h  being  the 
polar  distance,  or  1  inch  to  ,'■  pound-inches,  where  ,"  =  '•»k  =  '-'"lah. 

In  Fig.  a  consider  an  elementary  length  of  the  beam  ds.     Suppose  dy  to 
be  the  increase  in  deflection,  and  di'  to  be  the  increase  in  slope.       Then  di' 

d  g     dx 
=    D    ^  o  '  "^  ^^  deflection  ia  small,  and  R  is  the  radius  of  curvature  at 

the  point  considered.     Now  from  the  ordinary  elastic  theory  of  long  beams 

M        E 
we  know  that    ,    ^   r,  '  *liere  M  is  the  bending  moment  at  any  section,  I 

the  moment  of  inertia  of  the  section,  E  Young's  modulus,  and  R  the  radius 
of  curvature. 

^^       dx       Udx  ^         ^  M 

"  '  —    r"  ~     PI     '  -  wdx,  where  » 
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Integrating  we  have 


O'-O. 


-/ 


md  X, 


which  18  identical  with  the  relation  found  for  shearing  force,  so  that  the  slope  0 
corresponds  to  the  shearing  force  s. 

Also 

dy—Odx, 
and  integrating  we  have 

y  =  .Vo  +  I     6dx, 

«/    0 


•/     0  »/   0 


which  is  identical  in  form  with  the  relation  found  from  bending-moment 
equation — namely , 

M  —  Mo  +  So  a;  +  (       |      w  dxd  x. 
Hence  the  deflection  y  corresponds  to  the  bending-moment  M. 

f4 X   >dX^ — 


Mtf.C 


Fig.  5. 


Now  m 


M 

EI 


,  and  if  E I  be  constant  for  the  various  sections  of  the  beam, 


the  ordinate  of  the  bending-moment  diagram  will  be  proportional  to  the 
slope  intensity  m.  If,  however,  I  varies  from  point  to  point,  as  it  does  in  a 
gun,  then  each  ordinate  of  the  bending-moment  diagram  must  be  divided  by 
its  corresponding  I  to  make  it  suit  the  slope-intensity  diagram.  Hence, 
generally,  the  bending-moment  diagram  may  be  used  to  a  certain  scale,  as 

the  diagram  of  slope  intensity  ^  (  t^  ^  )  radians. 

Now,  as  before,  we  have: — 

1.  The  increase  of  any  ordinate  of  the  slope  diagram  is  equal  to  the  area 
between  its  two  positions  on  the  slope-intensity  diagram. 

2.  The  increase  in  any  ordinate  of  the  deflection  diagram  is  equal  to  the 
area  between  its  two  positions  on  the  slope  diagram. 

Hence,  comparing  the  same  ordinate  on  each  of  the  diagrams,  we  have: — 
Bending  moment:  shearing  force:  load  intensity  »=  deflection:  slope:  slope 
intensity. 

Hence,  by  the  same  method  as  before,  we  can  convert  the  bending-mo- 
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ment  diagram  into  the  slope-intensity  diagram,  then  into  the  slope  diagram, 
and  finally  into  the  deflection  diagram;  the  last  diagram  being,  of  course, 
to  a  certain  scale,  the  actual  shape  of  the  bent  beam. 

The  above  method  is  of  universal  application,  since,  if  we  know  the  distri- 
bution of  the  load,  and  the  section  of  the  beam,  everywhere,  we  can  proceed 
by  mere  adding  of  mid-ordinates  of  the  strips  to  the  deflection  diagram. 

The  following  important  corollaries  may  be  noted: — 

M 

1.  The  area  of  the  -  ^  curve  between  any  two  places  is  the  increase  in 

EI 

M 

slope  between  those  places.     Consequently  the  whole  area  of  the  --    curve, 

from  the  cradle  to  the  muzzle,  in  the  gun  problem,  equals  the  total  bend;  in 
oth^  words,  the  droop  of  the  muzzle  compared  with  the  cradle. 

2.  Tangents  to  the  curve,  showing  the  shape  of  the  bent  beam  at  any 
two  points,  meet  in  a  point  vertically  above  the  center  of  gravity  of  the  area 
in  question. 

3.  When  comparing  the  total  droop  of  solid  and  wire- wound  guns,  pro- 
viding the  same  scales  are  used  throughout,  the  mere  ratio  of  the  areas  of  the 

^^  curves,  between  the  cnuile  and  muzzle,  gives  the  ratio  of  droo^M^ngles 
E  I 

direct. 

In  actual  practice  it  is  preferable  to  use  a  modification  of  the  graphical 
method  outlined  above,  and  in  the  investigation  of  the  12-inch  gun  the  fol- 
lowing method  was  adopted : 

The  portion  of  the  gun  forward  of  the  cradle — 36  feet  in  length — was 
divided  into  fifty  discs,  of  equal  width,  each  disc  being  thus  8.64  inches  wide. 
From  the  center  of  gravity  of  each  disc  was  set  down  an  ordinate  proportional 
to  (D*  —  144),  D  being  the  mean  external  diameter  of  a  disc',  and  12  inches, 
the  internal  diameter  of  the  hole.    The  weight  of  any  disc  in  pounds  was  thus 

--(D^  —  144)  X  8.64  X  0.28,  taking  steel  at  0.28  lb.  per  cubic  mch.     In 
4 

this  way  we  obtain  the  diagram  of  loads  (Fig.  6)  as  indicated.     Elach  ordinate 

on  this  diagram  must  be  multiplied  by  190.08,  to  give  the  load  in  pounds 

per  unit  length,  at  the  particular  place. 

The  diagram  of  loads  is  then  integrated  to  give  the  diagram  of  shearing 
force,  and  the  diagram  of  shearing  force  to  give  the  diagram  of  bending  mo- 
ment. The  moment  of  inertia  of  each  mid-cross  section  of  the  50  discs  is  now 
calculated,  and  the  bending  moment  at  each  place  divided  by  its  correspond- 
ing moment  of  inertia.  This  gives  the  diagram  of  slope  intensity,  from  which, 
by  double  integration,  we  obtain  the  diagram  of  slope  and  the  diagram  of 
deflection. 

The  process  of  integration  is  best  performed  arithmetically,  as  shown  in 
the  accompanying  abstract.* 

Since  the  deflection  at  50,  the  cradle,  is  zero,  we  have  to  subtract  the 

value  of  the  deflection  corresponding  to  50  in  the  deflection  diagram  from 

each  ordinate,  in  order  to  get  the  deflections  in  the  form  of  gun  horizontal 

at  cradle.     The  deflection  at  the  muzzle  is  thus  represented  by 

^^  «n.       1642.3  X  8.64  X  8.64       ^  ^^^  . 
-  206.724  X 147  y^  jq..         "  =  0.172  m. 

The  slope  in  radians  is  obtained  in  a  similar  way  from  the  slope  column. 

*  See  page  71. 
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To  determine  the  time  of  the  fundamental  oscillation,  we  take  the  respec- 
tive values  of  w  and  y  from  the  load  and  deflection  columns,  and  calculate 
the  time  in  accordance  with  the  relation 


=  2  .  ^fj-l'^ 


applying  a  correction  for  the  value  of  Xc,  being  comparable  with  that  of  l^  the 
length. 


APPENDIX  II. 

The  Effect  op  Temperature  Strain  on  the  Straightness  of  Long  Guns 

The  flexure  of  a  long  gun,  due  to  the  unsupported  weight  of  metal  in 
front  of  the  cradle,  is  modified  to  a  considerable  extent  by  a  mere  general 
difference  of  temperature  between  one  side  of  the  gun  and  the  oth^*.  This 
temperature  difference,  due  to  the  effect  of  sunshine,  &c.,  has  been  found  to 
amount  to  about  2  degrees  Cent,  for  ordinary  temperate  summer  conditions, 


Fig.  7. 

and  to  about  4  degrees  Cent,  in  the  tropics.  Generally  the  uppermost  surface 
of  the  gun  is  hotter  than  the  lowermost,  but  cases  have  been  met  with  where 
the  reverse  was  the  case,  due  probably  to  the  different  reflective  and  absorp- 
tive capacities  of  the  colored  paints  used  to  render  the  gun  inconspicuous 
against  its  surroundings.  The  effect  of  a  cross-wind  being  to  cool  the  wind- 
ward side,  it  will  be  seen  that  a  general  temperature  difference  of  from  2  degrees 
to  4  degrees  Cent,  may  be  met  with  under  the  conditions  of  the  top,  bottom, 
right,  or  left  being  the  hottest  region.  It  is  certain  that  the  general  rise  of 
temperature  of  the  gun  on  firing  is  accompanied  by  a  rise  in  this  temperature 
difference,  particularly  if  a  cross-wmd  be  blowing. 

It  may  be  shown  by  means  of  an  optical  lever  drawn  along  the  bore  at 
various  times  of  the  day,  or  by  noting  the  total  droop  by  setting  the  gun 
clinometer  plane  against  the  last  few  feet  of  the  rifling  at  the  muzzle,  that 
the  total  flexure  of  a  12-inch  50-caUber  gun  alters  during  the  day  by  an  amount 
of  the  order  of  two  to  three  minutes  of  angle;  the  centre  of  the  bore  at  the 
muzzle,  in  fact,  describes  an  oval  figure  diurnally,  the  major  dimensions  being 
about  0.25  in. 

The  matter  is  obviou.sly  of  importance,  since  sights  are  usually  set  by  ref- 
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inunovable,  the  gun  and  cradle  receive  motion  about  the  elevating-shaft,  and 
the  carriage  tends  to  jump  off  its  front  bearing  on  the  roller-path. 

But,  in  addition  to  this  general  rotary  movement  in  elevation,  there  is 
a  general  stiffening  of  the  bore,  resulting  from  the  imposition  of  firing  stresses 
and  the  forward  thrust  of  the  projectile  on  the  rifling.  A  12-inch  50-caliber 
gun  will  have  maximum  bending  stresses  of  about  1^  tons  per  square  inch; 
but  on  firing,  the  gun  will  present  the  familiar  case  of  a  cylinder  under  inter- 
nal pressiire,  acting  as  a  beam  without  compressive  stresses.  This  stiffening 
of  the  bore,  and  its  manifestation  as  a  transverse  vibratory  state,  consti- 
tutes what  is  known  as  "  whip,"  or  the  upward  movement  of  the  muzzle  of 
the  gun  relative  to  the  chase. 

In  certain  dteigns  of  wire- wound  guns,  where  steps  on  the  outer  jacket, 
or  B  tube,  occur  over  steps  on  the  inner  tube,  thus  causing  a  sudden  large 
variation  of  effective  moment  of  inertia  to  resist  bending,  and  a  correspondingly 
large  degree  of  slope  intensity — as  much  as  10  minutes  in  3  feet  has  been  met 
with — ^the  whip  of  the  gun — that  is  to  say,  the  transverse  vibratory  state — 
becomes  compound.  The  portion  forward  of  the  weak  section  vibrates  in 
its  own  period  about  the  weak  section,  and  the  whole  of  the  muzzle  portion 
in  front  of  the  cradle  vibrates  about  the  cradle. 

We  thus  see  that  the  actual  stress  state  of  the  metal  of  a  gun,  on  firing, 
is  by  no  means  the  steady  state  of  the  hydraulic  cylinder.  There  is  the  main 
radial  vibratory  firing  stresses,  proceeding  from  the  internal  to  the  extonal 
surface,  and  accompanied  by  reflection  at  each  tube  where  a  discontinuity 
of  initial  stress  exists.  The  velocity  of  transmission  of  this  stress  state  will 
be  that  of  sound  in  steel,  about  16,000  feet  per  second.  The  forward  thrust  on 
the  rifling  results  in  a  vibratory  stress  proceeding  along  the  inner  A  tube,  at 
about  16,000  feet  per  second,  and  a  longitudinal  shear  between  the  A  and  the 
inner  A  tube.  The  rotation  thrust  imposes  a  torsional  stress  on  the  inner 
A  tube,  which  travels  at  about  9500  feet  per  second,  and  is  accompanied  by 
circumferential  shear.  In  addition  the  inner  A  tube  is  always  at  a  consider- 
ably higher  temperature  than  the  overlying  A  tube,  owing  to  the  high  resist- 
ance to  conductivity  of  heat  offered  by  the  surfaces  of  contact  and  the  burnt 
film  of  lubricant  between  the  tubes. 

The  effect  of  the  longitudinal  and  temperature  thrust  on  the  inner  A  tube 
is  seen  in  the  common  forward  movement  of  the  rifled  inner  A  tube,  particu- 
larly with  rapid  firing.  And  the  circumferential  shear  shows  itself  in  the 
turning  of  half-liners,  &c. 

The  period  of  the  transverse  vibration  can  be  calculated  in  general  terms 
by  noting  that  the  time  of  vibration  will  depend  on  the  stiffness  of  the  gun 
in  bendin  -  -namely,  the  product  of  Young's  modulus,  and  the  moment  of 
inertia,  on  the  mass  per  unit  length,  and  on  the  length.     We  may  thus  write 

T  00  «*  /('•  /• , 

and  since  the  dimensions  of  «  are  ,  we  have,  by  ecjuating  dimensions, 

•^  -  'V  E  I 
w  being  the  total  load  vibrating. 

In  the  case  of  a  gun,  a  beam  fixed  at  one  end,  the  moment  of  inertia  of 
the  cross-section  varies  throughout  the  length,  and  lo  find  the  time  of  vibration 
we  have  to  proceed  by  the  general  strain-energy  method,  equating  the  poten- 
tial <.'(  the  elastic  forces  of  flexure  to  the  kinetic  energy  of  the  vibrating  mass 
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in  the  mean  position.  In  other  words,  if  y  be  the  deflection  at  any  point 
where  the  corres9>onding  load  is  tr,  the  time  of  vibration  is  given  by  the  rela- 
tion, 

\g2(wy) 

The  value  of  w  may  be  taken  from  the  load  diagram,  and  the  \^lue  of  y  from 
the  deflectbn  diagram,  and  T,  thus  determined. 

The  above  involves  the  assumption  that  the  radius  of  gyration  of  cross- 
sections  is  small  compared  with  the  length  of  the  vibrating  cantilever.  But 
if  the  loading  is  of  appreciable  size,  the  frequency  is  lower  than  when  the 
loading  is  concentrated  along  the  neutral  axis.  Lord  Rayleigh  has  shown 
that  for  a  uniform  beam  clamped  at  one  end,  and  free  at  the  other,  the  period 
of  vibration  obtained  for  the  fundamental  oscillation,  on  the  assumption  that 
the  beam  is  long  compared  with  the  radius  of- gyration  of  the  cross-section, 

must  be  multiplied  by  the  factor  i  1  —  2.324--,  J ,  to  give  the  period  for  an  ac- 
tual beam,  of  which  k  is  the  radius  of  gyration  and  /  the  length. 

For  small  displacements  the  vibration  is  sensibly  simple  harmonic,  in 
which  case  if  y  be  the  maximum  deflection  at  the  muzzle,  and  v  the  linear 
velocity  in  the  mean  position,  we  have 

vT  =  27ty, 
or 

2ny 

V  works  out  at  12  feet  per  second  for  the  wire-wound,  and  7  feet  per 
second  for  the  solid  gun.  But  cases  of  badly-designed  wire- wound  guns  have 
been  noted  in  which  v  approximated  to  50  feet  to  60  feet  per  second. 

— Engineering,  December  30,  1910. 


SUBMARINE  CABLE-LAYING  AND  REPAIRING* 

By  Charles  Bright,  F.  R.  S.  E. 

I  should  like  to  preface  my  lecture  with  the  remark  that  I  feel  conscious 
that  I  have  before  me  a  task  which,  at  best,  I  shall  carry  out  with  difficulty, 
partly  because,  while  I  am  in  comparatively  little  doubt  as  to  what  it  might 
be  considered  suitable  for  you  to  know,  I  cannot  well  tell  how  much  you 
already  know.  In  putting  myself  in  your  position  as  far  as  possible,  I  have 
thought  it  best  to  follow  the  subject  up  in  a  sequence  such  as  would  apply  to 
your  requirements.  Thus  I  assume  in  the  first  place  that  war  is  imminent, 
or  has  actually  been  declared,  and  that  our  country  is  one  of  the  belligerentH. 
This  being  so,  we  will  conclude  that  it  serves  your  purpose  to  make  certain 
alterations  in  the  existing  state  of  things  with  regard  to  cables-  -to,  say,  inter- 
rupt communication  with  one  spot,  or  establish  it  with  another.  Such 
operations  could,  of  course,  be  effected  by  a  man-of-war,  provided  the  neces- 
sary apparatus  and  the  required  length  of  cable  were  at  disposal.  It  is,  indeed, 
now  fairly  well  known  that  Russia  has  had  at  any  rate  one  of  their  warships  so 
furnished  to  meet  emergencies;  but  in  former  times  this  was,  perhaps,  easier 

*  Abstract  of  two  lectures  delivered  to  the  Royal  Naval  War  Colleire. 
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than  it  is  today.  We  have  here  a  classic  example  in  H.M.S.  Agamemnon — 
which  was  fittCKl  out  for  laying  the  first  Atlantic  cable.  There  was,  too,  the 
United  States  naval  frigate  Niagara,  lent  by  the  American  Government  for 
the  same  purpose. 

In  the  present  day,  howev^,  a  man-of-war  has,  I  imagine,  less  room  for 
any  additional  gear  either  on  the  main  or  upp^  deck  or  'tween  decks.  In 
any  case,  it  would  not  probably  be  very  easy  to  keep  such  gear  permanently 
installed;  and,  if  stowed  away  m  reserve,  the  opa^tion  of  setting  it  up  at 
short  notice  is  one  that  would  be  only  justified  in  a  case  of  considerable  emer- 
gency, such  as  is  seldom  likely  to  arise.  It  would,  in  fact,  be  preferable  now- 
adays either  to  charter  a  British  telegraph  ship — and  there  are  over  50  of  these 
vessels  in  service  at  the  moment — or  to  lay  hands  on  a  foreign  vessel  of  the 
same  character. 

Assuming  that  a  telegraph  ship  has  been  retained,  or  captured,  by  hb 
His  Majesty's  Navy,  we  should  then  have  the  necessary  cable  machinery 
already  properly  installed,  together  with  an  electrical  testing  room  and  instru- 
ments in  their  proper  position;  we  also  start  with  our  cable  ready  made  and 
to  hand.  The  various  operations  associated  with  the  manufacture,  electrical 
and  mechanical  testing,  and  subsequent  shipment  of  a  telegraph  cable,  are 
outside  your  scope.    I  should,  however,  mention  that  the  manufacture  of  a 


Fig.  1.  Fig.  2.  Fig.  3.  Fig.  4. 

cable  is  preceded  by  an  exhaustive  survey — or  submarine  sounding  expedition — 
with  a  view  to  determining  the  actual  route  and  types  of  cable  adapted  to 
that  route.  It  may  be  assumed  that  any  telegraph  ship  will  have  some  cable 
aboard,  though  a  repairing  vessel  does  not,  as  a  rule,  carry  more  than  about 
250  miles,  any  more  considerable  length  being  drawn,  as  required,  from  stocks 
kept  by  the  companies,  or  foreign  governments,  in  iron  tank  sheds  situated 
at  their  more  important  landing  points.  These  stores  of  cable  you  would, 
of  course,  make  it  your  business  to  captiu'e,  if  desirable,  in  the  case  of  foreign 
ownership. 

The  lecture*  proceeded  to  describe  the  interesting  work  of  stowing  cable 
in  the  tanks  of  a  cable  ship  and  at  cable  stores  at  stations.  Proceeding,  he 
said :  This  brings  us  to  the  subject  of  types  of  cables.  As  you  are  no  doubt 
aware,  the  conducting  wire  is  a  ways  composed  of  the  purest  possible  copper, 
that  having  a  higher  electrical  conductivity  than  any  material  other  than 
silver,  which  is  too  expensive — besides  being  practically  no  better  in  this 
respect,  and  less  satisfactory  in  other  ways.  There  are  different  forms  of  elec- 
trical conductors.  Electrically  speaking,  the  solid  wire  is  the  obvious  form 
for  a  conductor  of  given  dimensions.  A  single  solid  wire  is,  indeed,  the  most 
suitable  where  only  small  gauges  are  concerned — for  a  short  telegraph  line, 
for  instance.  When,  however,  a  larger  conductor  is  necessary,  its  rigidity 
is  soon  found  to  give  trouble  in  buckling  through  the  insulating  envelope. 
The  plan  of  laying  up  several  smalls  wires  into  the  form  of  a  strand  (Fig.  I) 
was,  therefore,  resorted  to  for  the  conductor  of  long  telegraph  cables,  the 
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gauge  and  number  of  wires  varying  with  the  total  length  of  the  line.  This  is, 
undoubtedly,  the  best  adapted  form  mechanically.  Electrically,  howev^, 
it  is  clearly  at  some  disadvantage,  owing  to  the  interstices  between  the  separate 
wires;  and,  in  order  to  meet  this  objection,  whilst  retaining,  in  some  measure, 
the  mechanical  features  of  a  strand,  a  segmental  type  (Fig.  2)  was  adopted 
by  Messrs.  Bright  and  Clark  on  the  first  cable  to  India.  But  considerable 
difficulty  was  experienced  in  the  manufacture  of  such  a  conductor;  and  a 
little  later  the  late  Sir  William  Slemen's  form,  shown  in  Fig.  3,  — that  of  a 
large  wire  surrounded  by  a  number  of  smaller  wires — was  resorted  to,  for 
combining  the  electrical  advantages  of  a  single  solid  wire  with'  the  mechanical 
advantages  of  a  strand.  This  is  the  type  now  usually  adopted  for  very  long 
cable  conductors,  whilst  the  strand  form  is  in  universal  use  for  lengths  under 
about  1,000  miles — where  the  required  speed  of  electrical  work  does  not  neces- 
sitate the  other  type.  Again,  for  ocean  cables  of  extreme  length,  the  form 
shown  in  Fig.  4,  due  to  Mr.  Willoughby  S.  Smith,  has  recently  been  turned 
to  account.  The  insulating  envelope  of  a  cable  is  almost  invariably  com- 
posed of  gutta-p«*cha,  the  electrical,  physical  and  mechanical  qualities  of 
which  improve  so  much  from  submo^nce  under  the  depths  of  the  ocean — 
both  by  pressure  and  low  temperature. 

Vulcanized  india-rubber  is  the  only  other  material  which  is  ever  adopted 
for  insulating  submarine  conducting  wires.  This  is  used  in  the  case  of  cables 
laid  in  certain  tropical  waters  invaded  by  a  tiny  boring  insect  called  the  teredo, 
and  by  similar  insects  possessing  a  penchant  for  gutta-p«*cha.  The  com- 
parative toughness  of  india-rubber  is  more  than  these  creatures  of  the  deep 
can  readily  negotiate.  For  submarine  purposes,  gutta-percha  has,  however, 
many  advantages  over  india-rubber  under  ordinary  conditions.  In  some 
teredo-ridden  waters,  gutta-percha  is  adhered  to  for  the  insulation,  the  core 
being  cova*ed  with  a  thin  brass  taping  (embedded  in  cotton  tape,  or  threads*) 
and  this  is  found  to  be  fairly  satisfactory. 

The  thickness  of  insulating  covering  is  dependent  upon  the  size  of  the 
conductor,  in  accordance  with  the  electrical  requirements  of  the  line.  It  is, 
in  any  case,  essential  to  have  a  depth  of  insulation  such  as  will  obviate  the 
chance  of  the  wire  working  through,  in  the  course  of  manufacture,  or  subse- 
quent cable  operations.  The  mechanical  protection,  however,  varies  very 
considerably,  depending  on  the  depth  and  nature  of  the  bottom.  Thus, 
different  types  of  cable  are  devised  for  portions  of  the  complete  line.  The 
armor  of  a  submarine  cable,  like  a  pit-rope,  is  composed  of  a  close  sheathing 
of  iron  wires,  having  a  diameter  of  0.07  inches  to  0.400  inches,  according  to 
circumstances,  and  varying  in  number  between  10  and  20.  For  the  purposes 
of  after  recovery  from  great  depths,  tensile  strength  and  lightness  are  the 
main  objects.  A  wire  of  comparatively  small  gauge,  of  mild  (Bessemer) 
steel  or  homogeneous  hard-drawn  iron,  is  therefore  adopted,  such  a  wire  hav- 
ing a  breaking  strength  up  to  100  tons  per  square  inch.  For  shallow  water 
cables,  however,  the  considerations  are  entirely  different  Hence,  in  the 
type  used  for  shore  approaches,  large  metallic  surfaces  to  withstand  abrasion 
by  rocks,  &c.,  together  with  great  weight  to  withstand  lateral  (shiftmg)  strains 
due  to  strong  ciirrents  or  heavy  seas,  are  of  first  importance.  The  increased 
quantity  of  metal  thus  entailed  being  more  than  sufficient  to  withstand  all 
longitudinal  stressesjlikely  to  be  experienced  under  such  conditions,  an  ordi- 
nary class  of  iron  wire  ("best-best"  quality)  of  comparatively  low  tensile 

•  The  brass  tape  is,  however,  now  often  applied  direct — i.e.  without  any  tape  or  thread 
underneath. 
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strength,  say  30  tons  per  square  inch,  is  employed.  The  reduced  rigidity 
here  obtained  is  essential  on  account  of  the  increased  bulk.  It  will  be  obvious 
that  the  iron  sheathing  would  be  likely  to  damage  the  insulated  conductor 
if  applied  direct.  The  gutta  percha,  or  india-rubber,  core  ia,  therefore,  so^ed 
with  a  bedding  of  jute  yarns  previous  to  the  laying  up  of  the  aheathiog  wires. 
In  any  cable,  as  now  made,  there  are  at  least  three  types  of  construction , 
namely,  the  "shore-end."  the  "intermediate"  and  the  "deep-sea"  (or  main) 
cable,  the  last-mentioned  usually  constituting  by  far  the  greater  portion 
of  the  entire  length.  The  "shore-end  '  is  employed,  say,  for  the  first  2  miles 
from  each  beach,  in  depths  up  to  about  20  fathoms,  the  "intermediate," 
aay,  to  a  depth  of  200  fathoms,  and  the  "main"  type  for  the  remaining  por- 
tion. Sometimes,  however,  as  many  as  six  different  types  are  necessary  for 
coping  with  the  varying  (M>nditions  along  the  route,  and  it  is  often  found 
convenient  to  apply  a  distinguishing  number  or  letter,  to  each.  The  "shore- 
end"  type  is,  as  a  rule,  furnished  with  two  sheathings,  the  outer  composed 
of  wires  of  lai^e  diameter,  with  an  intervening  layer  of  jute.      The  weight 


Coverings  ol  the  Deep  Sea  Cable. 
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Fm.  5.     Modern  Ocban  Cable  Types  (Half  Scale.) 

of  such  a  cable  is  sometimes  as  much  as  3D  tons  to  the  mile,  (ienerally 
speaking,  more  or  leas  the  same  quality  of  iron  is  employed  for  the  ordi- 
nary "intermediate"  type,  in  a  single  sheathing  of  wires  of  medium,  though 
rather  large,  diameter.  With  a  view  to  preserving  the  iron  from  oxida- 
tion, the  sheathing  wires  are  galvanized.  In  the  case  of  deep-sea  types  it 
is  also  very  unusual  to  apply  cotton  tape  steeped  in  a  bituminous  mixture, 
galvanising  not  being  a  very  lasting  preservative  against  rust  where  salt- 
water is  concerned.  This  preservative  mixture  is  commonly  known  as  Bright 
&  Clark  s  compound,  and  is  composed  of  varying  proportions  of  mineral  pitch, 
tar  and  silica— the  latter  being  incorporated  as  an  extra  precaution  against 
the  inroads  of  the  teredo.  By  way  of  a  firm  binding  and  a  further  preserva- 
tive, the  sheathed  cable  is,  as  a  rule,  finally  enveloped  in  two  outer  servings 
of  hemp  cords,  yams  or  canvas  tape,  and  then  again  coated  with  the  afore- 
said bituminous  compound.  (Types  of  cable.  Fig.  ."i,  were  shown  upon  the 
screen. )  In  the  case  of  the  special  shore  end  these  outer  wires  appear  ellip- 
tical. In  reality,  however,  they  are  the  ordinary  circular  wires,  but  being 
applied  with  a  very  short  lay.  this  appearance  is  produced  in  true  section. 


PROFESSIONAL  NOTES  79 

Shore  end  cables  of  this  description  are  now  largely  used  where  local  conditions 
demand  something  specially  heavy  and  offering  a  large  surface  to  withstand 
the  abrasion  of  rocks. 

Deep  sea  (main  type)  cable  of  the  description  depicted  in  the  sectional 
elevation  is  intended  for  up  to  maximum  depths  of  three  or  four  miles,  and 
will  bear  a  strain  of  7  tons,  with  an  elongation  of  at  least  3  per  cent.  Its 
weight  being  only  about  1  ton  per  nautical  mile  in  water,  it  is  capable  of  sup- 
porting a  considerable  length  of  itself.  Thus,  a  cable  can  be  recovered  and 
repaired  in  great  depths.  The  form  of  telegraph  cable  now  in  vogue  is  fun- 
damentally the  same  as  that  which  was  first  devised,  but  other  patterns  have 
been  tried  occasionally,  though  not  with  much  success.  At  one  time  an 
attempt  was  made  to  reduce  the  weight  of  deep-sea  types  by  introducing 
more  hemp  and  less  iron.  Thus,  in  the  second  Atlantic  cable  each  iron  wire 
was  enveloped  in  hemp,  but  the  hemp  was  soon  destroyed  by  the  rusted  iron 
wires  which  then  remained  in  a  loose  bundle.  A  return  was  thereupon  made 
to  the  closed  sheathed  type,  which  has  been  adhered  to  ever  since.  Steady 
advance,  has,  however,  been  effected  in  the  quality  of  the  materials  used, 
and  the  available  strength  of  the  cable  shown  on  the  screen  is  30  per  cent, 
greater  than  that  of  the  Altantic  cable  of  1865. 

— The  EUclrician,  December  9,   1910. 


Jointing  and  Splicing 


Having  dealt  with  the  various  types  of  cable  in  vogue,  the  author  pro- 
ceeded to  deal  with  the  jointing  and  splicing  operations  in  uniting  two  lengths 
whether  of  the  same  type  or  of  different  types.  Obviously  (said  the  lecturer), 
these  are  operations  which  would  form  an  important  feature  in  any  cable 
work  the  Navy  might  have  to  undertake.  Let  us  first  take  the  joint  in  the 
conductor  and  insulating  material.  As  a  preliminary,  we  must  cut  away 
the  gutta-percha  insulation  of  the  two  ends  suflSciently  to  bare  the  conductor 
for  about  an  inch  and  a  half  from  either  end.  The  several  wires  of  the  copper 
strand  are  now  imlaid,  and  each  is  pulled  out  straight  at  their  various  angles, 
care  being  taken  to  give  them  no  twist.  Each  is  then  separately  cleaned 
either  with  fine  emery  paper  or  the  back  of  a  knife  blade,  more  particularly 


Fig.  6.    Metallic  Joint  in  Conductor 

in  order  to  get  rid  of  all  the  compound  used  for  satisfactorily  uniting  the 
insulating  gum  with  the  wire.  With  the  aid  of  a  pair  of  flat-nosed  pliers  the 
bared  wires  are  now  twisted  together  again  into  a  true  strand  for  about  a  third 
of  their  length.  The  entire  length  of  the  exposed  ends  is  then,  each  in  turn, 
dipped  into  a  lump  of  molten  solder  on  the  soldering  iron  in  order  to  re-unit 
thoroughly  the  separate  wires  of  the  strand,  as  so  to  render  them  practically 
(me  wire  (Fig.  6).  Each  end  is  then  filed  down  to  a  long  tapered  wedge  or 
scarf,  as  shown.  The  conductor  ends  are  then  placed  in  a  vice,  the  respec- 
tive scarfs  being  fitted  together  and  pressed  against  one  another.  The  two 
wedge  surfaces  are  next  soldered  together.  Over  the  joint  and  one  either 
side  for  a  distance  equal  to  its  length  are  wound  two  laps  of  fine  tinned  copper 
wire,  so  as  to  make  the  joint  firm  and  permanent  and  to  maintain  continuity 
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in  the  case  of  separation  in  the  scarfed  surfaces  by  failure  of  the  metallic  union. 
The  completed  joint  is  then  finally  soldered  over.  This  work  is  fairly  simple, 
but  the  corresponding  junction  in  the  dielectric  is  one  which  demands  consid- 
erable care  and  experience.  We  will  content  ourselves  here  with  the  more 
usual  case  of  gutta-percha. 

To  begin  with,  the  ends  of  the  core  should  be  pared  off  to  avoid  joining 
to  the  material  those  portions  which  have  received  heat  from  the  soldering 
iron,  and  which  would  not,  therefore,  join  properly  to  the  new  gutta-percha 
about  to  be  appplied.  The  metallic  joint  and  the  gutta-percha  ends  are  next 
cleaned  by  wiping  over  with  a  clean  rag  soaked  in  wood  naphtha.  The  metal 
conductor  is  now  gently  warmed  by  waving  the  flame  of  a  spirit  lamp  under- 
neath. Whilst  this  is  being  done  the  assistant  jointer — over  another  spirit 
lamp —  has  softened  the  end  of  a  stick  of  what  is  known  as  Chatterton*s  Com- 
pound, composed  of  gutta-percha,  resin  and  Stockholm  tar.  The  jointer 
now  lightly  dabs  the  heated  compound  along  the  bare  conductor,  afterwards 
spreading  the  adhering  compound  evenly  around  the  strand  with  a  warm 
tooling  iron.  The  joint  is  now  ready  for  the  first  covering.  This  is  effected 
by  drawing  a  portion  of  the  gutta-percha  from  each  end  over  the  joint.  The 
ends  of  the  gutta-percha  to  be  joined  are  warmed  by  the  lamp — in  the  same 
way  as  with  the  compound  conductor — thereby  softening  it  for*  nearly  2  inches 
on  each  side,  the  two  ends  of  the  gum  being  gradually  drawn  down  towards 
one  another  till  about  i  inch  apart,  until  the  joint  is  enveloped  in  a  covmng 
materially  thinner  than,  but  nearly  as  uniform  as,  the  rest  of  the  conductor. 
The  joint  is  allowed  to  cool  and  set  for  a  while.  We  next  warm  and  tool 
ov&r  the  surface  preparatory  to  applying  a  fresh  piece  of  gutta-percha.  A 
strip  of  gutta-percha  sheet,  especially  kept  for  jointing,  is  then  carefully  soft- 
ened over  the  lamp  and  a  piece  cut  off.  The  jointer  takes  the  strip  into  his 
fingers  and  applies  it  from  underneath  lengthways.  The  edges  are  then 
raised,  and  gradually,  by  a  uniform  pressure,  brought  togetha*  at  the  top, 
so  as  completely  to  surround  the  cpre.  The  jointer  trims  off  the  excess  strip 
with  a  pair  of  bent  scissors,  and  proceeds  to  apply  the  iron,  heated  to  the 
required  temperature,  to  smooth  off  any  inequalities,  and  complete  this  sec- 
ond cov«*ing  by  rubbing  into  shape  with  the  moistened  palm  of  the  hand. 
The  third  cov«*ing  is  applied  to  the  joint  in  precisely  the  same  way.  In  this 
third  covering  the  strip  is  longer  by  an  inch  or  more  at  each  end  than  the 
previous  one,  so  as  to  ensure  complete  overlapping.  When  finished,  a  well- 
made  joint  is  usually  from  6  inches  to  8  inches  in  length.  It  is  now  cooled 
and  hardened  with  water,  the  whole  process  from  start  to  finish  usually  occu- 
pymg  nearly  an  hour.  The  work  of  jointing  is  of  the  greatest  practical 
importance  in  connection  with  the  repair  of  submarine  telegraph  cables, 
hence  the  length  at  which  I  have  dealt  with  this  part  of  my  subject.  A 
first-rate  jointer  is  an  important  factor  in  the  success  of  the  work.  I  might 
have  gone  into  still  further  details  in  view  of  how  much  depends  upon  the 
good  behavior  of  the  joint. 

I  will  not  stop  to  describe  the  making  of  india-rubber  joints.  The  prin- 
cipal difference  is  that  a  vulcanising  process  has  to  be  employed.  This  is 
altogether  more  complicated  and  more  elaborate,  and  you  are  not  likely  to 
have  occasion  to  deal  with  the  process.  Vulcanised  india-rubber  joints  take 
materially  longa*  than  gutta-percha  joints,  the  core  itself  being  composed  of 
different  coverings,  which  require  to  be  more  or  less  reproduced  in  the  joint. '^ 

*  The  whole  subject  of  joints  and  joint  roakins  is  fully  dealt  with  in  my  book.  "Submarine 
Teleip^phs:  their  History,  Construction  and  Working." 
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We  now  come  to  the  splice  in  the  armor.  This,  unlike  tiie  joint  in  the 
insulated  conductor,  may  be  said  to  be  distinctly  a  sailor's  job,  being  performed 
on  much  thesamegeneral  principlesasordinary  hempen  ropea.  On  the  comple- 
tion of  the  joint  as  described,  the  first  operation  previous  to  starting  on  the 
splice  between  the  two  lengths  of  cable  is  that  of  cutting  off  a  sufHcient  length 


Fig.  7. 
of  the  existing  inner  serving,  to  avoid  a  double  thickness. '*  In  Pig.  7  you  will 
see  that  the  iron  wires  (B)  have  been  opened  out  in  preparation  tor  the  joint. 
There  are  two  sorts  of  splices,  applicable  for  two  different  occasions.  There 
is  the  butt  or  "laid  in"  splice  for  joining  two  cables  of  similar  type,  and  there 
is  the  overlapping  splice,  for  uniting  two  cables  where  one  ia  of  a  materially 


Fin.  8.    Making  Laid-in  Splice 

latter  diameter  than  the  other.  Turning  to  the  first,  let  us  say  that  two  simi- 
lar iron-sheathed  cables,  A  and  B,  are  to  be  spliced  together.  The  outer 
serving  of  this  cable  is  stripped  off,  and  the  wires  unlaid  for  a  c^tain  distance, 
this  depending  on  the  length  of  splice  about  to  be  effected.     A  given  length 

fgrnicd  after  "openins  out" — previouB  to  the  nukinf  of  th*  joint- 
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of  the  core  is  then  cut  out — preparatory  to  making  the  joint  in  the  dielectric, 
the  splice  naturally  involving  a  diminishment  in  proportion  to  its  length. 
An  iron  wire  seizing  is  applied  to  B,  the  distance  from  the  end  being  regulated 
by  the  length  of  splice  to  be  made.  If  intended  for  quite  shallow  water 
the  distance  is  sometimes  only  about  10  feet,  if  for  deep  water  it  may  be  as 
much  as  16  fathoms  long.  A  good  rule  for  the  length  of  splice  in  a  deep  sea 
cable  is  1  fathom  per  wire — i.e.  so  many  fathoms  according  to  the  number  of 
wires,  the  object  bemg  to  avoid  the  butts  between  wires  coming  too  close  to 
one  another.  Fig.  8  shows  a  laid-in  cable  splice,  unlaying  the  wires  is 
often  accomplished  with  a  splicing  tool  consisting  of  an  iron  collar,  pierced 
with  holes  and  fitted  with  two  handles  diametrically  opposite  to  one  another. 
The  collar  is  in  two  halves  hinged  at  one  side,  and  secured  by  a  pin  at  the 
other.  Each  sheathing  wire  is  passed  through  a  hole  in  the  collar,  the  core 
being  in  the  hollow  center.  A  man  works  the  tool  along  the  cable,  turning 
it  round  the*  cable  the  opposite  way  to  the  lay  of  the  wires  as  he  advances, 
whilst  the  served  core  passing  through  the  center  of  the  collar,  remains  sta- 
tionary. A  second  ''hand"  follows  with  a  similar  tool  at  a  short  distance, 
in  order  to  retain  the  wires  in  their  proper  relative  position.    After  the  joint 
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Fig.  9.    Overlapping  Spuce 

in  the  dielectric  has  been  been  made  it  is  carefully  protected  by  jute  serving 
built  up  to  the  proper  diameter,  so  as  to  form  a  suitable  bed  for  the  wires. 
Each  iron  wire  is  taken  in  succession,  cut  to  the  required  length  and  laid  in 
as  the  corresponding  wire  on  the  other  end  is  taken  out  to  the  necessary  dis- 
tance. All  the  wires  are  similarly  dealt  with  in  turn,  the  individual  butts 
being  kept  about  a  fathom  apart.  The  splice  in  the  sheathing  being  completed, 
one  end  is  held  between  tongs,  the  inside  diameter  of  which  exactly  corre- 
sponds to  the  size  of  the  cable.  A  man  then  drives  the  tongs  towards  the  other 
end  of  the  splice  by  means  of  a  hammer,  so  forcing  the  wires  into  their  places 
and  giving  the  cable  practically  as  regular  a  formation  here  as  elsewhere. 
The  splice  finally  receives  a  covering  of  spun  yam  tightly  wound  round  with 
a  serving  mallet.  This  serving  should  extend  at  least  3  feet  beyond  the  ex- 
treme limits  of  the  splice. 

Now,  as  to  the  overlapping  splice  for  uniting  dissimilar  types  of  cable, 
or  different  lays.  Let  us  call  A  the  smaller  of  two  cables,  B  the  larger.  The 
method  of  procedure  will  be  precisely  the  same  as  in  the  preceding  butt  splice, 
until  the  wires  of  B  have  been  relaid  from  B  to  A.  Fig.  9  shows  the  over- 
lapping splice.  Al  the  wires  of  B — sometimes  two  or  three  taken  together — 
are  now  twisted  spu^Uy  round  A  as  before,  but  without  disturbing  the  sheath- 
ing of  A.     The  ends  of  the  B  wires  are  thfH  secured  with  fine  wire  seizings 
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at  about  every  fathom,  and  the  whole  splice  served  over  with  spun  yarn  as 
in  the  preceding  operation.  This  form  of  splice  is  often  resorted  to  on  emer- 
gencies, in  cases  ^ere  it  would  not  perhaps  be  so  suitable  as  a  laid-in  splice, 
chiefly  because  of  the  saving  in  time.  As  in  the  case  of  the  joint,  technical 
knowledge  has  little  to  do  with  excellence  in  cable  splicing.  The  degree  of 
success  achieved  is  mainly  dependent  on  the  "  hands"  who  carry  out  the  work; 
and  the  best  cable  hands  are  those  who  have  been  smart  and  intelligent  sailors 
— often,  indeed,  hailing  from  the  ranks  of  the  Navy.* 

Disposal  op  Cable  Sections  Aboard  Ship 

Having  dealt  with  the  various  types  of  cable,  we  may  consider  how  you 
would  be  likely  to  find  them  disposed — or  how  you  would  require  them  to  be 
disposed — in  a  telegraph  ship  of  which  you  had  occasion  to  take  charge  with 
some  definite  cable  work  in  view.  In  the  distribution  of  the  various  sections 
of  cable  on  board,  it  is  very  usual  to  ship  the  shore  end  and  intermediate  types 
in  a  separate  tank  from  the  main  type.  The  foretank  is  not  unusually  selected 
for  that  purpose,  the  greater  length  (and  weight)  of  the  deep-sea  types  being 
allocated  to  the  main  and  after  tanks,  where  all  the  sectbns  in  each  tank  are — 
as  far  as  possible — spliced  up  in  advance.  Indeed,  if  the  requirements  are 
fully  known  beforehand — to  the  extent  of  an  actual  progranune  based  on  a 
sufficiently  thorough  survey — ^it  is  sometimes  possible  to  splice  up  the  difftfent 
types  of  any  length  of  cable  some  time  in  advance  before  arriving  on  the  scene 
of  operations. — The  EUctrieiant  December  16,  1910. 

{To  be  eanHnued,) 


EFFECTS  ON  COAST  DEFENSE  OF  THE  NAVAL  DEVELOPMENTS 

OF  THE  LAST  FEW  YEARS 

By  "Rehabilitate" 

"  Fixed  defenses  are  provided  for  the  ports  which  have  been  selected  as 
naval  bases  or  coaling  stations  for  the  navy,  and  for  other  ports,  the  assurance 
of  whose  security  is  desirable  either  on  account  of  their  strategic  value  for  the 
protection  of  trade,  or  by  reason  of  their  conunercial  importance." 

"  The  forms  of  attack  to  which  defended  ports  are  liable  may  be  summa- 
rised as  follows: — 

(a).    Attack  from  the  sea,  which  might  take  the  form  of — 
(i).      Bombardment  by  battleships  and  cruisers. 
(ii).      Raiding  attack  by  torpedo-boats,  destroyers,  cruisers,  and 

vessels  for  use  as  blockers  and  boom  smashers. 
(iii).     Reconnaissance  attack, 
(b).    Raiding  attack  from  the  land  side." 

The  two  quotations  from  Garrison  Artillery  Training  are  given  above, 
the  first  to  define  the  Coast  Defenses  with  which  this  article  deals;  the  second 
to  formulate  the  possible  forms  of  attack.  The  forms  which  concern  the 
article  will  be  alluded  to  as  "  Bombardment"  and  '*  Raid,"  (a)  (i)  and  (a)  (U), 
reconnaissance  attack  being  considered  as  a  less  or  more  serious  case  of  either 
of  the  others  according  to  its  nature  and  the  extent  to  which  it  is  pushed. 

*  F<^  the  fullest  description  of  cable  splices,  reference  should  be  mitde  to  Mr-  H.  D.  W1I- 
Kins^n's  "Subnwrine  Cable  Laying  and  Repairing." 
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Except  for  some  minor  details  and  for  the  more  complete  training  of  the 
personnel,  Coast  Defense  has  been  stationary  for  some  years  past;  and  the 
naval  developments,  which  amount  almost  to  a  revolution  in  the  attack,  have 
all  taken  place  since  the  successive  introduction  of  the  D.R.F.,  the  P.P.,  the 
anti-T.B.  armament  and  the  B.L.  9.2"  on  the  Mk.  V.  carriage  placed  the 
defense  in  its  present  position  of  excellence. 

Before  this  period  of  naval  activity — in  the  eyes,  at  least,  of  the  Garrison 
gunner — the  disparity  of  defense  over  attack  was  quite  overwhelming:  so 
much  was  this  the  case  that  our  experts  considered  that  Coast  Defenses  required 
only  9.2"  guns  to  cope  with  those  of  12"  and  larger  calibers  whicll  were  carried 
in  the  main  armaments  of  the  ships.  The  systems  of  fire-control  and  distri- 
bution, the  methods  of  range-finding  and  transmission,  the  skilled  construc- 
tbn  of  the  emplacements  and  magazines,  the  careful  organization  and  train- 
ing, the  stable  platforms  and  well-placed  lights;  all  contributed  to  give  the 
defense  complete  confidence  in  their  ability  to  deal  with  any  of  the  variants 
of  naval  attack  with  a  minimum  of  discomfort  to  themselves.  The  general 
feeling  was  that  the  weapons  were  fully  equal  to  their  task. 

The  naval  developments  it  is  intended  to  discuss  are  all  matters  of  com- 
mon knowledge,  and  have  been  described  and  commented  on  in  the  Press. 
British  ships  are  quoted  as  types,  for  foreign  naval  activity  has  followed  very 
closely  on  our  heels. 

A. 

The  revolution  in  the  design  of  battleships  has  brought  in  on  successive 
waves,  the  Dreadnoughts  the  St.  Vincents  and  the  Orion.  The  defenses  have 
now  pitted  against  them  larger  ships  and  heavier  guns,  the  armament  p^ 
ship  is  greater  than  before  and  it  is  now  so  disposed  as  to  allow  of  a  largor 
proportion  of  it  being  brought  to  bear  in  the  desired  direction.  More  ammu- 
nition is  carried,  and  by  the  introduction  of  suitable  rangefind««  and  methods 
of  fire  direction  and  control,  the  guns  can  be  fought  at  long  ranges  with  pre- 
cision and  accuracy  comparable,  though  hardly  equal,  to  that  attainable  by 
the  use  of  the  P.F.  In  addition,  these  ships  have  greater  speed  and  manoeuvr- 
ing power,  their  armor  is  so  disposed  as  to  render  them  less  vulnerable  than 
the  older  types,  and  facilities  are  provided  in  them  for  rapidly  making  good 
disabilities  that  would  arise  from  the  flooding  of  a  compartment.  In  short, 
the  battleship  of  today  is  a  very  much  more  formidable  antagonist  than  our 
defenses  were  originally  planned  to  withstand. 

B. 

Cruisers  have  also  advanced  in  design.  The  first  class  armored  cruiser 
possesses  the  advantages  of  the  new  battleship  with  but  small  modifications: 
she  is  more  vulnerable  and  her  armament  is  not  so  heavy,  but  her  speed  and 
manoeuvring  power  are  greater. 

C. 

The  new  ocean  going  destroyers  are  fitted  with  turbine  engines;  th^  have 
greater  speed  and  manoeuvring  power  than  the  older  types:  their  armaments 
are  greater  and  their  vulnerability  is  less;  they  move  with  less  noise  and  vibra- 
tion, and  consequently  with  less  discomfort  to  those  on  board. 

D. 

The  practical  perfection  and  universal  fitting  of  *'  wireless"  enables  ck>0er 
control  and  direction  to  be  exercised  by  an  officer  in  charge  of  an  evolution 
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and  apprises  him  instantly  of  its  progress:    he  is  also  able  to  summon  rein- 
forcements, and  to  receive  warning  of  the  approach  of  naval  aid  for  the  defense. 

E. 

The  practical  sul»marine  increases  the  difficulty  of  defense  against  raid, 
and  compels  the  defense  to  call  upon  the  navy  to  defend  themselves  in  this 
respect. 

F. 

The  fighting  efficiency  of  the  cruisers  and  battleships  of  older  design  has 
been  increased  by  the  introduction  of  better  gun  sights,  methods  of  laying, 
rangefinding,  fire  direction  and  control,  which  bring  them  more  into  line  with 
later  ships. 

G. 

Mines  are  now  controlled  by  the  Navy.  This  takes  one  burden  from  the 
shoulders  of  the  defense,  and  it  is  only  logical  that  these  dangerous  obstruc- 
tions should  be  in  the  hands  of  those  who  have  to  use  the  water-way. 

H. 

The  re-distribution  of  our  own  fleets  and  naval  activity  outside  our  con- 
trol are  the  factors  which  most  seriously  affect  the  defense,  but  these  subjects 
need  freer  comment  than  can  be  given  to  them  within  the  limits  of  this  article. 

J. 

Airships  and  aeroplanes  are  hardly  as  yet  within  practical  range,  but  they 
loom  very  large  in  the  immediate  future.  The  Defense  will  welcome  the  time 
when  they  can  be  used  for  reconnaissance,  and  perhaps  also  for  offensive  pur- 
poses. In  the  attack  they  should  not  prove  so  formidable,  as  they  would 
already  have  encountered  the  vicissitudes  and  fatigue  of  a  journey  before 
they  could  commence  offensive  operations.  It  has  elsewhere  been  suggested 
that  their  attack  will  be  easily  checkmated  by  the  erection  of  light  steel  net- 
tings at  suitable  heights  above  vital  points. 

From  the  above  considerations  it  is  clear  that  the  handicap  under  which 
the  attack  labored  has  now  been  reduced;  but  it  is  a  matter  of  extreme  diffi- 
culty to  place  a  definite  value  on  the  amount  of  the  reduction.  It  is  believed 
that  naval  experts,  who  should  be  among  the  most  competent  to  form  an  opinion, 
think  that  the  Coast  Defenses  are  still  more  than  strong  enough  for  all  prac- 
tical purposes;  while  the  officers  responsible  for  the  defense  are  in  no  way 
dismayed  at  the  alteration  of  the  handicap,  and  are  prepared  to  give  a  very 
good  account  of  themselves. 

BOMBARDMBNT 

Ulterior  considerations  (H,  above)  almost  absorb  the  discussion  of  this 
form  of  attack.  The  very  general  opinion  seems  to  be  that  no  attacking  force 
will  sacrifice  ships  of  superior  fighting  efficiency  and  the  necessary  amount  of 
valuable  ammunition,  on  the  reduction  of  coast  forts,  even  should  the  enemy 
possess  the  temporary  command  of  the  sea.  That  is  the  forecast:  but  it  is 
possible,  though  perhaps  improbable,  that  a  situation  might  arise  from  which 
the  issue  would  hang  on  the  reduction  or  integrity  of  a  fortress. 

In  such  a  case,  the  attacking  force  could  be  expanded  to  any  extent, 
while  the  resources  of  the  defense  would  be  confined  practically  to  the  guns 
n  position.     The  attack  would,  of  course,  be  well  acquainted  with  the  locations 
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of  all'the  vital  points  of  the  defense,  and  modern  facilities  would  enable  them 
to  pick  up  their  targets  with  astonishing  accuracy.  The  strength  of  the  defense 
lies  in  their  stable  platforms,  their  sufficient  cover  and  in  the  smallness  and 
confused  aspect  of  the  targets  they  would  present  at  the  range  of  a  bombard- 
ment. The  value  of  this  last  factor  could  easily  be  increased  at  the  expense 
of  but  little  beyond  ingenuity. 

Should  the  handicap  be  still  further  reduced,  or  should  circumstances 
arise  in  the  futute  to  bring  the  possibility  of  bombardment  within  the  range 
of  practical  politics,  the  balance  can  be  restored  by  bringing  the  caliber  of 
the  defense  guns  int  j  line  with  those  of  the  attack,  and  by  providing  means 
to  reinforce  the  former  by  heavy  guns  on  suitable  railway  mountings,  to  be 
run  into  position  over  extensions  of  existing  railways,  and  defended  by  spade 
work.  For  this,  an  efficient  design  of  mounting  and  adjustable  sight  have 
yet  to  be  devised;  they  will  doubtless  be  forthcoming  when  required. 

Raid 

There  is  no  doubt  that  this,  the  most  likely  form  of  attack,  will  now  be 
more  formidable  than  heretofore.  But  all  contingencies  should  be  easily 
met  by  the  A"  anti-T.B.  guns,  the  increased  efficiency  of  the  gun  detachments 
achieved  by  systematic  training  and  the  more  comprehensive  and  practical 
systems  of  intelligence  at  present  in  vogue. 

To  sum  up — the  moral  to  be  drawn  is  that  the  defense  must  more  than 
ever  keep  in  touch  with  naval  developments  and  naval  me  hods  both  at  home 
and  abroad;  that  home  and  foreign  naval  estimates  and  dispositions  in  the  near 
future  will  affect  the  plans  of  the  defense  more  than  any  other  factors;  and 
that,  for  the  present  at  least,  the  Coast  Defenses  are  in  a  position  to  do  all 
that  may  be  expected  of  them,  though  perhaps  not  all  that  they  might  wish 
to  be  able  to  do. — The  Journal  of  the  Royal  Artillery,  October,  1910. 


EFFECTS  ON  COAST  DEFENSE  OF  THE  NAVAL  DEVELOPMENTS 

OF  THE  LAST  FEW  YEARS 

By  Major  C.  R.  Buckle,  d.s.o.,  R.G.A. 

Before  discussing  the  effects  on  coast  defense  of  the  naval  developments 
of  the  last  few  years  we  must  first  consider  what  these  developments  have 
been.    They  may  be  placed  under  the  following  headings: — 

A.  Increase  in  the  number  of  heavy  guns  carried  by  battleships  with 

a  corresponding  increase  in  the  amount  of  ammunition. 

B.  The  prolongation  of  the  life  of  the  rifling  of  the  guns. 

C.  Increase  in  the  size  of  ships,  giving  increased  armament,  speed, 
and  protection. 

D.  The  adoption  of  guns  and  mountings  admitting  of  guns  being  fired 

at  longer  ranges. 

E.  Wireless  telegraphy.  « 

F.  Increase  in  the  size  of  torpedo  craft. 

G.  Increase  in  the  range  of  torpedoes. 
H.    Submarines. 

I.      Improvements  in  naval  gunnery. 
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A  AND  B 

The  increase  in  the  number  of  heavy  guns  and  in  the  number  of  rounds 
of  ammunition  carried  by  each  ship  combined  with  the  prolongation  of  the 
life  of  guns  can  be  conveniently  considered  together  as  factors  which  increase 
the  probability  of  warships  undertaking  the  operation  of  bombarding  a  dock- 
yard. 

In  the  days  of  the  "4  heavy  gun"  ships,  a  fleet  of  six  battleships  carried 
twenty-four  heavy  guns,  and  if  for  the  sake  of  ailment  we  allow  100  rounds 
of  ammunition  for  each  gun,  2400  rounds  of  heavy  gun  ammunition.  A 
fleet  of  six  battleships  of  the  present  day  type,  each  ship  mounting,  let  us 
say,  ten  heavy  guns,  carries  sixty  heavy  guns  and  6000  rounds  of  heavy  gun 
ammunition.  Let  us  again  for  sake  of  argument  assume  that  it  requires 
an  expenditure  of  1000  rounds  of  heavy  gun  ammunition  to  destroy  the  work- 
shops and  dry  docks  in  a  dockyard  and  to  render  ineffective  the  warships 
which  are  undergoing  refit  at  the  time  of  the  bombardment.  On  the  conclu- 
sion of  the  operation,  the  "4  heavy  gun"  fleet  will  have  fired  forty-two  rounds 
per  gun  and  will  have  1400  rounds  remaining  in  the  fleet;  the''  10  heavy  gun" 
fleet  will  have  fired  seventeen  rounds  per  gun  and  will  have  5000  rounds  remain- 
ing in  the  fleet. 

It  is  true'  that  a  fleet  with  full  magazines  meeting  one  which  has  pre- 
viously expended  seventeen  rounds  per  gim  has  the  advantage,  but  not  nearly 
to  the  same  extent  as  when  it  meets  a  fleet  which  has  expended  forty-two 
rounds  per  gun  of  its  ammunition. 

The  increase  m  the  number  of  guns  in  a  ship  also  enables  a  fleet  to  acconv- 
plish  the  destruction  of  a  bockyard  in  a  shorter  space  of  time  than  hereto- 
fore, and,  therefore,  exposes  the  attacking  ships  to  the  fire  of  the  shore  bat- 
teries for  a  shorter  period. 

Every  round  fired  from  a  heavy  gun  causes  erosion  in  the  bore  and,  there- 
fore, tends  to  decrease  its  accuracy;  consequently,  if  a  fleet  expends  a  large 
number  of  rounds  per  gun  in  the  bombardment  of  a  dockyard,  it  is  at  a  great 
disadvantage  as  regards  its  shooting  powers  when  it  meets  a  fleet  of  equal 
armament  and  speed  which  has  comparatively  speaking  new  guns.  So  much 
so  is  this  the  case  that  a  ship  after  heavy  fighting  may  require  to  renew  her 
gun  supply  as  well  as  coal  and  ammunition.  This  being  so,  the  bombardment 
of  a  dockyard  with  a  fleet  composed  of  ''4  heavy  gun"  ships  was  quite  out 
of  the  question  until  command  of  the  sea  had  been  obtained. 

In  recent  years,  concurrently  with  the  large  increase  in  the  number  of 
guns  carried  by  each  ship,  there  has  been  an  improvement  in  the  manufacture 
of  propellants  in  the  British  service  to  such  an  extent  that  the  life  of  bores 
of  the  guns  has  been  prolonged  three,  and  in  some  cases,  nearly  fourfold. 
Foreign  nations  consider  that  they  are  ahead  of  us  in  the  manufacture  of 
propellants.  A  certain  Power  has  recently  claimed  that  her  guns  have  a 
much  longer  life  than  those  in  the  British  service.  A  fleet,  provided  it  attacks 
in  suflScient  strength,  is  not  taking  nearly  the  same  risks  in  bombarding  a 
dockyard  if  it  is  equipped  with  guns  of  "long  life"  as  it  would  if  equipped 
with  guns  of  **  short  life." 

C. 

The  increase  in  the  size  of  battleships  affects  the  coast  defense  artiller3rman 
in  several  ways.  The  advantage  that  he  gains  is  a  bigger  target,  which  not 
only  increases  his  chances  of  getting  hits,  but  also  enables  him  to  range  more 
than  one  battery  on  the  same  ship  at  the  same  time  and  makes  it  easier  for 
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him  to  distinguish  the  fall  of  the  projectiles  of  one  battery  from  another. 
All  other  advantages  appear  to  be  with  the  fleet. 

Increase  in  size  means  a  more  powerful  armament  which  has  been  dealt 
with  above.  It  also  means  increased  protection  to  this  armament  and  the 
vitals  of  the  ship.  The  battleship  of  today  is  so  well  protected  that  the  sink- 
ing of  such  a  ship  by  the  long  range  fire  of  the  British  fortress,  armed  as  it 
is  at  present,  is  quite  out  of  the  question.  The  shore  battery  might  fire  hun- 
dreds of  rounds  at  a  battleship  at  a  range  of  12,000  or  13,000  yards  without 
letting  a  drop  of  water  into  her  or  dismounting  a  single  one  of  her  protected 
guns.  We  may  possibly  set  fire  to  woodwork  on  the  ship  and  so  cause  damage, 
or  we  may  damage  the  control  stations  and  conmiunications  or  steering  gear; 
in  fact  we  may  impair  her  efficiency  for  fighting  another  ship,  but  we  cannot 
hope,  except  by  a  stroke  of  extraordinary  good  luck,  to  cause  a  ship  sufficient 
damage  to  make  her  desist  from  bombarding  a  dockyard  which  it  is  our  business 
to  defend.  Our  fire  tactics  should,  therefore,  aim  at  preventing  the  ship 
doing  damage  to  the  dockyard  rather  than  at  sinking  her.  The  fascinating 
tactics  of  enticing  your  enemy  to  come  on  and  then  rising  up  and  smiting  him 
will  not  do  for  the  coast  defense  gunner.  His  duty  is  the  prevention  of  dam- 
age to  the  dockyard.  The  batteries  he  mans  are  designed  to  afford  the  dock- 
yard this  protection,  rather  than  to  sink  the  attacking  ships.  His  endeavor, 
therefore,  should  be,  if  possible,  to  drive  off  the  enemy  before  he  arrives  within 
range  of  the  dockyard,  or,  if  he  is  unable  to  do  this,  to  so  cover  the  enemy's 
ships  with  smoke  and  spray  when  they  are  firing,  that  the  guns'  crews  cannot 
see  to  fight  their  guns  effectively.  High  explosive  projectiles  which  burst 
slightly  short  of  a  ship  will  make  a  smoke  and  throw  up  a  spray  which,  if  the 
fire  is  intelligently  directed  with  regard  to  the  course  of  the  ship  and  the  direc- 
tion of  the  wind,  will  seriously  interfere  with  the  fighting  of  her  guns,  whereas 
projectiles  which  burjt  beyond  the  ship  will  probably  cause  no  interference 
at  all  with  her  gun  fire. 

Increase  in  size  means  increase  in  speed.  This  great  speed  enables  a 
fieet  to  traverse  the  distance  between  its  base  and  the  dockyard  which  it 
intends  to  bombard,  or  has  bombarded,  in  a  shorter  time  than  formerly. 
This  is  a  matter  which  affects  the  probability  of  bombardment,  for  it  must 
be  remembered  that  the  fighting  efficiency  of  a  fieet  depends  to  a  large  extent 
upon  the  condition  of  the  ship's  guns  as  regards  the  number  of  rounds  they 
have  fired,  their  ammunition  and  coal  supply,  the  efficiency  of  their  control 
conununications  and  the  state  of  their  bottoms.  After  bombarding  a  dock- 
yard, a  fieet  would  in  all  probability  return  as  rapidly  as  possible  to  its  base 
with  a  view  to  refitting  before  it  has  to  encounter  any  of  the  opposing  warships. 

D  AND  E. 

The  adoption  of  guns  and  mountings  which  admit  of  fire  being  carried  on 
at  ranges  of  18,000  yards  and  upwards  is  a  matter  of  great  importance  to 
coast  defense.  Concurrently  with  the  great  increase  in  the  range  at  which 
guns  can  shoot,  we  have  the  introduction  of  wireless  telegraphy  which  enables 
the  result  of  fire  to  be  communicated  over  long  distances.  Fire  to  be  effective 
must  be  observed  and  corrected.  The  idea  of  sending  in  a  "spotting"  ship 
to  observe  for  a  fleet  bombarding  at  long  range  b  no  longer  tenable,  for  we  all 
realise  that  a  ship  which  comes  within  range  of  the  medium  armament  of  the 
fortress  is  liable  to  have  some  forty  or  fifty  shell  per  minute  bursting  round 
her,  which  will  make  both  "spotting"  and  the  communication  of  results  an 
impossibility.     "Spotting"  from  high  up  in  the  air  will  doubtless  be  achieved 
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in  course  of  time,  but  at  present  a  fleet  bombarding  at  long  range  would  have 
to  depend  upon  an  observing  station  on  shore  from  which  the  dockyard  is 
visible,  and  from  which  commimications,  either  visual  or  by  wireless,  can  be 
carried  on  with  the  attacking  fleet.  In  the  absence  of  an  observing  party 
on  shore,  long  range  bombardment  does  not  offer  much  prospect  of  success, 
but  at  some  fortresses  the  establishment  of  such* a  station  without  detection 
for  a  few  hours  does  not  appear  to  be  by  any  means  an  impossibility.  After 
the  bombardment  has  been  brought  to  a  successful  issue,  the  fate  of  the  ob- 
servers is  a  matter  of  comparatively  little  consequence. 

Since  an  observing  station  has  become  a  necessity  for  bombardment, 
it  is  not  a  much  more  difficult  undotaking  for  a  fleet  to  bombard  by  indirect 
than  by  direct  fire.  Such  being  the  case,  unless  we  can  be  quite  certain  at 
all  tinves  of  preventing  the  enemy's  observing  party  placing  themselves  at 
any  point  from  which  they  can  overlook  the  dockyard  (the  party  may  be 
unarmed  and  disguised  in  any  dress),  we  may  expect  bombardment  to  come 
from  any  portion  of  the  water  area  within  range  of  the  dockyard.  The  defini- 
tion of  the  t/esnti  "  within  range"  depends  upoh  the  manner  in  which  the  guns 
of  the  attacking  fleet  are  mounted;  the  ships  of  some  Naval  Powers  are  capable 
of  firing  at  a  much  longer  range  than  those  of  others.  Fire  at  the  extreme 
limit  of  range  of  the  guns  will  be  as  effective  against  a  large  target  like  a  dock- 
yard as  that  at  a  shorter  range.  The  greater  the  distance  the  attacking  ships 
are  from  the  shore  batteries,  the  less  liable  are  they  to  suffer  serious  damage 
from  the  fa^  of  these  batteries  on  accoimt  of  the  small  striking  velocity  of  the 
projectiles.  The  attacking  fleet  will  then  probably  be  from  13,000  to  20,000 
yards  from  the  dockyard  in  that  portion  of  the  water  area  over  which  the 
smallest  amount  of  gun  fire  can  be  brought  to  bear  by  the  shore  batteries. 

The  increase  in  range  of  the  ship's  guns  gives  her  greater  latitude  as  to 
the  position  from  which  she  can  bombard;  this  may  make  it  necessary  to  re- 
site  such  shore  batteries  as  have  been  designed  for  fighting  in  one  direction 
only.  The  battery  which  contains  more  than  one  gun  will  very  possibly  find 
its  fire  effect  reduced  to  that  of  a  single  gun  battery,  by  reason  of  the  attacking 
ships  being  so  much  on  the  flank  of  the  battery  that  only  the  flank  gun  can 
fire  without  "blasting"  other  guns  in  the  battery. 

Before  coast  defense  batteries  can  cope  with  the  improvements  which 
have  taken  place  in  the  defensive  and  offensive  powers  of  modem  battle- 
ships, the  siting  of  fire  commander's  stations,  batteries,  battery  commander's 
posts  and  position  finders,  must  be  carefully  considered.  These  are  at  present 
sited  with  a  view  to  engaging  ships  at  a  range  of  about  6,000  yards,  the  idea 
at  the  time  that  they  were  designed  being  that  battleships  would  run  in  to  close 
range  with  a  view  to  silencing  the  batteries,  and  that  the  batteries  would 
endeavor  to  sink  the  attacking  ships. 

The  more  intimate  relations  which  now  exist  between  the  army  and  navy 
have  given  rise  to  fresh  and  it  is  to  be  hoped  sounder  ideas.  The  dockyard 
and  its  contents  is  now  held  to  be  the  objective  of  th^  attacking  ships;  these 
ships,  instead  of  running  in  to  close  range,  will  fire  at  the  extreme  range  of 
their  guns. 

To  cope  with  the  guns  of  the  attacking  ships  our  guns  must  be  of  such 
a  nature  and  so  sited  that  they  can  fire  upon  the  enemy's  ships  when  bom- 
barding the  dockyard  from  any  position  from  which  the  bombardment  is 
possible.  If  our  guns  can  be  pushed  well  out  in  front  of  the  dockyard,  it  is 
not  necessary  that  they  should  be  capable  of  firing  at  as  great  range  as  the 
guns  of  the  attacking  ships,  but  when,  as  is  sometimes  the  case,  they  are 
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close  to  or  even  in  rear  of  the  dockyard  they  are  designed  to  protect,  they  should 
have  as  great  or  even  greater  range  than  the  guns  of  the  enemy's  ships.  E2qual- 
ity  or  superiority  in  range  is  a  necessity,  but  equality  in  striking  velocity  is 
not  so  necessary,  for  even  if  we  had  equality  in  striking  velocity,  the  ship's 
armor  would  still  outmatch  our  gims  at  extreme  ranges.  Increase  in 
striking  velocity  entails  a  shdrter  life  for  the  guns  and  more  expensive  ammuni- 
tion. A  fleet  can  effectively  bombard  a  dockyard  at  a  greater  range  than  that 
at  which  it  would  engage  another  fleet. 

A  medium  gun,  provided  of  course  that  it  can  reach  its  objective,  may 
on  account  of  its  quicker  rate  of  Are  cause  as  much  or  even  more  interference 
with  an  attacking  ship's  gun  fire  than  a  heavy  gun. 

The  exception  to  this  principle  is  the  case  of  advanced  batteries  close  to 
which  the  attacking  fleet  must  pass  before  they  can  gain  the  position  from 
which  they  will  bombard.  In  such  cases  striking  velocity  is  of  the  greatest 
importance,  the  role  of  these  batteries  is  to  sink  or  badly  disable  ships;  into^ 
t&ence  with  the  ship's  gun  fire  is  of  little  or  no  use;  the  guns  should  be  the 
heaviest  we  can  mount  and  the  projectiles  the  best  armor  piercers  we  can 
produce.  Hits  are  essential,  "short"  rounds  are  wasted  just  as  much  as 
"overs." 

Every  heavy  and  medium  gun  should,  therefore,  be  mounted  singly  in  a 
battery  by  itself  in  such  a  position  that  it  has  an  all  round  traverse  (but  not 
necessarily  an  all  round  view  over  the  sights),  and  it  should  as  a  rule  be  pro- 
vided with  the  necessary  number  of  range-flnding  adjuncts  and  communica- 
tions to  enable  it  to  flght  in  every  direction  both  seawards  and  landwards. 
A  gun  may  thus  have  three  or  four  position  Anders,  in  cases  in  which  a  lesser 
number  cannot  be  so  sited  as  to  cover  the  whole  water  area  from  which  a  ship 
could  bombard,  and  telephone  communications  running  to  each.  It  may 
also  have  telephone  lines  running  to  several  observing  stations,  perhaps  two 
or  three  miles  inland  from  which  fire  can  be  directed  landwards.  The  battery 
commander  should  be  provided  with  a  horse,  bicycle,  or  other  suitable  means 
of  rapidly  moving  to  the  most  advantageous  point  for  fighting  his  battery. 
The  depression  range  finder  in  close  proximity  to  the  gun  for  use  when  the 
gun  can  be  layed  over  the  sights  should  be  capable  of  taking  ranges  up  to  the 
maximum  ranges  at  which  the  gun  can  fire.  When  we  have  our  heavy  and 
medium  guns  of  the  fixed  armament  thus  equipped,  it  will  be  possible  for  the 
nation  to  obtain  full  value  for  the  money  which  has  been  expended  in  provid- 
ing the  guns  and  batteries. 

F. 

The  increase  in  the  size  of  torpedo  craft  has  enabled  them  to  keep  the  sea 
for  a  longer  period  and  so  carry  out  an  attack  at  a  greater  distance  from  their 
base  than  formerly. 

The  increase  in  size  combined  with  the  great  speed  of  such  craft  facili- 
tates their  jumping  or  breaking  through  the  boom  defenses  of  a  harbor,  so 
that  it  is  of  the  utmost  importance  that  the  anti-torpedo-boat  defenses  should 
be  capable  of  stopping  boats  before  they  reach  the  harbor's  entrance. 

G. 

The  increase  in  the  range  of  torpedoes  enables  the  attacking  boats  to  dis- 
charge their  torpedoes  at  a  distance  of  some  4000  to  5000  yards  from  their 
objective,  so  that,  if  they  could  see  at  such  a  distance,  the  boats  would  never 
come  within  the  range  of  the  electric  defense  lights.    This  increase  in  range, 
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however,  does  not  effect  coast  defease  much  in  the  case  of  a  night  attack, 
because  the  boats  must  still  come  close  enough  to  see  their  objective  before 
th^  discharge  their  torpedoes,  and,  therefore,  they  will  usually  have  to  come 
well  within  the  illuminated  area  or  zone  of  the  searchlights. 

With  these  long  range  torpedoes,  however,  under  certain  conditions  an 
attack  by  day  instead  of  by  night  might  possibly  offer  some  prospect  of  suc- 
cess. If  the  anti-torpedo-boat  defenses  consist  of  low  sited  guns,  the  limit 
at  which  these  guns  can  be  fought  with  effect  by  means  of  auto-sights  will  not 
exceed  2500  yards;  under  such  conditions  a  boat  travelling  at  30  knots  is  less 
likely  to  be  hit  at  a  range  of  5000  yards  by  day  than  she  is  at  a  range  of  1500 
yards  by  night.  But  here  again  nature  comes  to  the  assistance  of  the  defense. 
In  the  vicinity  of  the  entrances  to  harbors  which  are  protected  by  moles  and 
breakwata^,  the  tides  and  currents  are  almost  always  strong  and  variable, 
so  much  so  that  a  torpedo  fired  at  long  range  at  the  harbor's  entrance  has  little 
or  no  chance  of  hitting  its  mark.  An  attack  by  torpedo  craft  by  day  then  is 
possible  unda*  cotain  conditions,  but  highly  improbable  in  the  case  of  most 
British  harbors. 

H. 

The  employment  of  submarines  has  hardly  emerged  from  its  experi- 
mental stage  so  that  it  is  somewhat  premature  to  discuss  their  effect  upon 
coast  defense.  Their  presence  in  the  vicinity  of  a  harbor  would  undoubtedly 
place  a  greater  strain  upon  the  personnel  of  the  anti-torpedo-boat  defenses, 
for  it  will  be  necessary  for  the  gun  detachments  to  be  constantly  on  the  alert 
by  day  as  well  as  by  night.  It  will  p^haps  be  found  necessary  to  double 
the  manning  details  allotted  to  these  guns. 

It  has  been  suggested  that  the  submarines  of  the  defense  will  be  capable 
of  keeping  off  battleships  from  bombarding  a  dockyard  from  the  portions  of 
the  water  area  upon  which  the  shore  battmes  cannot  bring  any  fire  to  bear. 
//  such  be  the  case,  the  defense  of  the  whole  water  area  by  day  should  be 
entrusted  to  submarines,  the  offensive  defensive  is  always  the  more  effective 
method  of  dealing  with  an  attack;  and  the  heavy  guns  of  the  fortress  may 
confine  themselves  to  dealing  with  an  attack  from  the  land  side  and  support- 
ing the  mediiun  guns  at  night..  But  it  is  early  days  yet  to  admit  that  sub- 
marines have  such  a  large  sphere  of  usefulness  in  the  defense  of  a  dockyard 
as  to  enable  us  to  dispense  with  heavy  gun  fire  seawards. 

Possibly  the  submarines  of  the  defense  will  find  an  opportunity  of  attack- 
ing hostile  ships  when  the  latter  are  under  fire  of  the  guns  of  the  fortress. 

I. 

Improvements  in  naval  gunnery  will  no  doubt  have  the  effect  of  making 
the  fire  of  attacking  ships  very  much  more  acc\u*ate  and,  therefore,  more 
effective  in  a  given  time  against  the  objective  upon  which  it  is  directed.  At 
the  same  time  it  has  taught  the  personnel  of  the  ships  that  uncontrolled  fire 
is  not  of  much  value  and,  therefore,  so  long  as  the  control  stations  remain 
intact,  it  is  improbable  that  a  ship  will  engage  a  greater  number  of  objectives 
than  she  has  control  stations. 

The  defense  then,  if  some  of  the  attacking  ships  fire  on  the  shore  bat- 
teries with  a  view  to  assisting  others  in  bombarding  the  dockyard,  will  greatly 
benefit  by  the  dispersion  of  their  guns  in  single  gun  batteries.  A  ship  with 
two  control  stations  could  engage  two  3-gun  batteries  at  the  same  time,  whereas 
to  engage  six  single  gun  batteries  three  ships  are  required.    To  be  able  to 
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fire  upon  your  enemy  without  being  fired  on  yourself  is  a  very  great  advan- 
tage. If  the  shore  batteries  csm  divert  the  fire  of  attacking  ships  from  the 
dockyard  on  to  themselves  they  are  for  the  time  being  fulfilling  the  purpose 
for  which  they  were  designed. 

In  conclusion,  it  appears  that  it  is  upon  the  heavy  armament  of  a  for- 
tress, and  the  method  of  fighting  this  armament,  that  naval  developments 
have  had  such  a  great  effect.  To  cope  with  these  developments,  the  nature 
of  the  heavy  armament  and  the  manner  in  which  it  is  mounted,  the  siting  of 
the  armament,  and  the  provision  and  siting  of  range  finding  adjuncts  requires 
careful  reconsideration  to  meet  the  new  conditions. 

The  two  questions  to  be  decided  are: — 

A.  What  number  of  guns  firing  as  rapidly  as  possible  are  required  to 
render  the  fire  of  a  modem  battleship  ineffective? 

B.  What  number  of  hostile  battleships  in  a  fleet  which  is  bombarding 
the  dockyard  can  fire  on  the  dockyard  at  any  given  moment? 

The  answer  to  A  multiplied  by  the  answer  to  B  determines  the  volume 
of  gun  fire  which  a  coast  defense  fortress  should  be  capable  of  bringing  to  bear 
upon  bombarding  ships.  The  answer  to  B  will  usually  be  greater  when  the 
ships  are  using  direct  fire  than  when  they  are  compelled  to  use  indirect  fire. 

Looked  at  from  a  national  point  of  view,  the  situation  is  none  too  bright; 
but  from  the  point  of  view  of  the  Garrison  Artilleryman,  the  chances  of  his 
having  to  fight  his  guns  are  far  less  remote  than  they  used  to  be.  Not  only 
have  recent  naval  developments  tended  to  make  an  attack  on  a  dockyard  a 
more  probable  contingency  than  heretofore,  but  the  command  of  the  sea  is 
becoming  less  and  less  a  British  monopoly.  Should  we  be  engaged  in  a  Euro- 
pean war  in  the  near  future,  there  is  a  reasonable  prospect  of  one  or  more  of 
our  coast  defense  fortresses  being  called  upon  to  keep  off  the  enemy's  ships 
for  a  time.  Here  the  Garrison  Artilleryman  will  take  his  part  in  the  first 
stage  of  the  war.  Later,  after  the  navy  have  obtained  command  of  the  sea, 
he  will  lay  aside  his  defensive  role,  and  equipped  with  movable  heavy  guns 
and  howitzers,  carry  the  war  into  the  enemy's  country  and  once  again  live 
up  to  his  motto,  Uhiqm  qtu)  fas  et  gloria  ducunt. 

— The  Journal  of  the  Royal  ArtUlery,  November,  1910. 


NAVAL  AND  MILTARY  PROGRESS  IN  1910 

The  interest  of  the  year  in  naval  matters  has  centered  in  the  question 
of  the  relative  strength  of  the  powers  in  ships  of  the  dreadnought  class.  Rightly 
or  wrongly,  it  has  come  to  be  accepted  as  a  truism  that  the  naval  pow^  which 
is  strongest  in  vessels  of  this  class,  no  matter  what  its  strength  may  be  in 
warships  of  the  pre-dreadnought  era,  must  necessarily  be  the  leading  naval 
power.  Hence,  it  has  come  to  be  the  fashion  to  speak  of  the  dreadnought 
as  a  revolutionary  type,  which  has  almost  wiped  out  the  existing  fleets  from 
serious  consideration.  The  ScierUific  American  has  always  questioned,  and 
still  does,  the  soundness  of  this  view.  The  first  shock  of  battle  between  the 
dreadnoughts  will  be  so  destructive  that  victor  and  vanquished  alike  will 
find  their  first  line  of  battle  terribly  crippled;  and  it  seems  to  us  that  the  final 
issue  of  the  struggle  will  lie  with  that  nation  which  can  bring  up  the  strongest 
second  line  of  battleships  of  the  Connecticut,  King  Edward  and  the  Deut»chUirui 
class.     At  the  present  writing,  the  rating  of  the  great  powers  in  dreadnoughts 
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is  as  follows:  Great  Britain  leads  with  11  completed  and  11  under  construc- 
tion; Germany,  ranking  second,  has  five  completed  and  twelve  under  con- 
struction: she  is  followed  by  the  United  States,  with  four  built  and  four 
in  course  of  construction.  France  has  no  ships  of  the  strictly  dreadnought 
class  in  commission,  and  has  but  three  under  construction.  Japan  has  built 
two,  and  has  two  in  hand.  Russia  is  building  four  dreadnoughts,  but  has 
none  completed.  Italy  is  in  the  same  condition,  while  Austria  is  building 
two  of  this  class.  In  battleships  of  the  pre-dreadnought  type,  Great  Britain 
leads  with  49,  followed  by  the  United  States  with  25,  Germany  with  22,  France 
with  17,  Japan  with  12,  Russia  with  8,  Italy  with  9,  and  Austria  with  5  battle- 
ships. In  the  foregoing  estimate  of  dreadnought  strength  we  have  included 
with  the  battleships  all  armored  cruisers  carrying  exclusively  a  big  gun  arma- 
ment. In  armored  cruisers  of  the  pre-dreadnought  period.  Great  Britain 
leads  with  34,  followed  by  the  United  States  with  12,  Germany  with  9,  France 
21,  Japan  11,  Russia  7,  Italy  10,  and  Austria  3.  When  the  vessels  now  under 
construction  are  completed,  the  rank  and  tonnage  of  the  navies  will  be  as 
follows:— Great  Britain,  2.173,838  tons;  Germany,  963.845  tons;  United  States, 
824,152  tons;  France,  725,231  tons;  Japan.  493,671  tons;  Russia,  401,463  tons; 
Italy,  327,059  tons,  and  Austria,  309,899  tons.  The  advance  in  size  and 
power  of  battleships  has  been  simply  astounding,  and  no  one  ventures  to 
state  what  will  be  the  limit.  The  latest  battleships  building  for  this  country, 
the  New  York  and  Texas y  are  to  be  of  27,000  tons,  mounting  a  new  14-inch 
gun.  The  Lion,  a  British  28-knot  armored  cruiser,  660  feet  in  length,  and 
carrying  eight  13.5-inch  guns,  will  be  of  26.500  tons  displacement,  and  a  larger 
Lion  is  being  planned  of  28,000  tons,  which  is  to  be  at  least  700  feet  in  length, 
and  of  30  knots  speed.  The  Argentine  ships,  built  in  this  country,  are  of 
28,000  tons,  and  Armstrongs  are  now  building  for  the  Brazilians  a  huge  vessel 
of  32,000  tons,  which  will  carry  an  armament  of  twelve  14-inch  guns.  Already, 
there  is  semi-official  talk  in  this  country  of  building  a  ship  of  equal  or  greater 
displacement  carrying  16-inch  guns.  One  result  of  the  re-introduction  of 
guns  of  this  caliber  will  be  an  immense  increase  in  the  displacement  of  future 
battleships.  Due  largely  to  the  vigorous  policy  introduced  by  Secretary  of 
the  Navy  Meyer,  there  has  been  a  marked  increase  in  efficiency  in  the  ships 
of  the  U.  S.  navy  that  are  in  commission,  and  particularly  has  this  been  notice- 
able in  the  engineering  department.  Our  latest  battleships  are  not  only  living 
up,  in  service,  to  their  contract  speeds,  but  frequently  have  exceeded  them. 
In  4-hour  trials  at  full  power,  the  Louisiana  recently  made  18.9  knots,  and 
the  Michigan  19.4  knots,  which  is  about  a  knot  more  than  the  contract  speeds. 
Except  in  the  cruiser-dreadnought  class,  and  in  the  class  of  scouts  of  from 
3,000  to  5,000  tons,  the  cruiser  type  is  no  longer  being  built  by  any  navy.  The 
latest  scouts  showed  26  knots  or  more  on  their  trials.  As  regards  torpedo- 
boat  destroyers,  the  tendency  is  to  build  larger  and  more  seaworthy  vessels  of 
moderate  speed,  say  of  27  to  30  knots.  Our  own  vessels  of  the  Reid  class 
have  been  showing  remarkable  results  under  oil  fuel,  making  on  trial  32  knots 
and  over.  The  submarine  is  forging  steadily  ahead  in  reputation,  and  is  today 
readily  controlled  and,  within  its  limited  range,  of  undoubted  efficiency. 
That  it  will  some  day  be  able  to  accompany  the  battleship  fleet  on  the  high 
seas  is  indicated  by  a  recent  voyage  of  1,500  miles  from  Cape  Cod  to  Bermuda 
and  back,  accomplished  by  the  United  States  submarine  Salmon.  Toward 
the  close  of  the  year,  moreover,  a  French  submersible  covered  over  3,000  miles 
during  im  ocean  cruise,  in  which  the  little  craft  was  unattended.  The  work 
of  providing  adequate  coast  fortifications  has  been  carried  to  a  point  at  which 
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our  defenses  may  be  considered  to  be  fairly  complete.  The  full  efficiency  of 
these  fortifications,  however,  is  not  realized,  because  of  the  lack  of  proper 
mine  equipment,  and  the  usual  accessories  for  the  mines  and  guns  already  in 
place.  To  provide  for  these  accessories  would  involve  an  expenditure  of 
about  fifteen  million  dollars.  The  army,  in  common  with  the  navy,  has  had 
some  troubb  with  its  heavy  artillery,  chiefly  in  the  premature  ignition  of  the 
charge  and  blowing  open  of  breech  blocks,  or  the  bursting  of  guns.  The 
former  is  to  be  remedied  by  a  more  perfect  system  of  safeguards,  and  the  latter 
by  extending  the  hooping  of  the  guns  entirely  to  the  muzzle. 

— Scientific  American,  December  31,  1910. 


THE  RAM  BOW 

Translated  by  2nd  Lieut.  E.  J.  W.  Ragsdale,  C.A.C. 

The  Naval  and  Military  Record  publishes  an  article  on  the  value  and 
development  of  the  Ram  Bow.  Not  only  has  the  Ram  lost  all  of  its  use- 
fulness due  to  the  increased  range  of  fire  and  the  development  of  the  torpedo. 


but  in  case  of  accidental  collision  might  even  lead  to  disaster.  France  and 
Japan  have  both  done  away  with  it  entirely,  and  the  other  powers  have  only 
retained  it  as  a  means  of  increasing  the  waterline  length  for  the  purpose  of 
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greats  speed.  The  South  American  States,  however,  with  the  small  number 
of  ships  in  their  Navies,  have  strong  hopes  of  being  able  to  use  the  Ram  at 
close  range  and  in  consequence  have  developed  a  nH)re  pronounced  type. 
The  sketches  on  page  94  illustrate  the  chief  forms  of  Rams  that  have  been  used. 
They  are: 

1.  Dreadnought,  British  Battleship,  187'). 

2.  Trafalgar,  British  Battleship,  1887. 

3.  Centurion,  British  Battleship,  1892. 

4.  Canopua,  British  Battleship,  1897. 

5.  Arrogant,  Britsh  Torpedo-Ram  Cruiser,  1896. 

6.  Dupuy  de  Ixtme,  French  Protected  Cruiser.  1890. 

7.  Gauioia,  French  Battleship,  1896. 

8.  Rvrik,  Russian  Protected  Cruiser. 

9.  Dreadnought,  British  Battleship,  1906. 

10.  Nassau,  German  Battleship,  1908. 

11.  Jean  Bart,  French  Battleship,  1911. 

12.  Poltava,  Russian  Battleship,  1911. 

13.  Kawachi,  Japanese  Battleship,  1910. 

14.  Wyoming,  United  SUtes  Battleship,  1910-1'  11. 

15.  Moreno,  Argentine  Battleship,  1911. 

16.  Minos  Geraes,  Brazilian  Battleship,  1908. 

—Schiffbau,  September  28,  1910. 


WARSHIP  ARMAMENTS 

By  Pbrcival  a.  Hislam 
(Abstracted) 

4e  *  it  lie  4c  4c  ♦ 

In  the  Neptune — after  seven  Dreadnoughts — we  get  for  the  first  time  a 
full  broadside  in  a  battleship  of  the  new  type,  but  still  not  altogether  a  satis- 
factory one.  It  is  in  the  Orion  that  we  find  this  for  the  first  time.  Leaving 
the  difference  in  caliber  out  of  consideration — the  Orion  will  carry  ten  13.5- 
inch  to  the  ten  12-inch  of  the  Neptune — the  gun-fire  of  the  two  is  as  follows: — 

Ahead 
Astern 
Broadside 

The  Orion's  guns  are  much  more  efficiently  dbposed  for  broadside  fire 
than  those  of  the  Neptune,  for  while  the  latter  has  two  turrets  en  echelon  the 
Orion  has  her  five  all  on  the  center-line.  To  secure  this  advantage  the  Orion 
sacrifices  two  guns  ahead  and  four  astern.  What  the  actual  gain  on  the 
broadside  is  we  cannot  know  until  we  have  complete  details  of  the  angles 
covered  by  the  various  turrets,  but  a  discussion  on  somewhat  similar  lines 
has  recently  been  taking  place  in  America,  the  point  at  issue  being  the  respec- 
tive merits  of  the  United  States  Wyoming  and  Arkansas  and  the  Argentine 
Moreno  and  Rivcuiavia,  Both  types  carry  twelve  12 -inch  guns;  but  while 
the  North  American  ships  have*all  their  turrets  on  the  center-line  the  Argentine 
vessels  hav^  two  turrets  echeloned  amidships.  The  result  may  be  expressed 
thus;— 


'eptune. 

6 

Orion. 
4 

8 

4 

10 

10 
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Arc  of  Pire  on  each  Beam. 


Wyoming. 

Moreno. 
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The  net  result  is  that  the  Wyoming  can  cover  95  degrees  on  either  broad- 
side with  her  twelve  guns,  while  the  Moreno  can  cover  only  85  degrees.  With 
ten  guns  the  Wyoming  can  sweep  an  arc  of  120  degrees  and  the  Moreno  105 
degrees  only;  while  for  eight  guns  the  figures  are  for  the  Wyoming  135  degrees, 
and  for  the  Moreno  120.  Against  this,  the  Moreno  can  fire  eight  guns  ahead 
or  astern  to  the  Wyoming's  four.  It  is  probable  that  these  figures  are  more 
or  less  true  for  the  broadside  fire  of  the  Neplune  and  Orion.  If  they  are, 
the  point  for  discussion  is  whether  an  advantage  of  11.7  per  cent,  on  the  broad- 
side is  worth  an  infmority  of  100  per  cent,  in  astern  and  50  per  cent,  in  ahead 
fire. 

The  question  of  internal  combustion  engines  is  held  by  some  to  affect 
this  question  very  closely.  It  is  doubtful  whether  it  will  actually  do  so, 
although  it  will,  of  course,  vastly  increase  the  fighting  efficiency  of  ships  in 
other  directions.  In  the  paper  with  which  he  may  be  said  to  have  broached 
the  subject  three  years  ago  Mr.  James  McKechnie  gave  a  plan  of  a  ship  equipped 
with  internal  combustion  machinery  and  armed  with  ten  12-inch  guns.  The 
arcs  of  fire  were  as  follows: — 
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135 
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That  is,  the  10  guns  are  only  available  through  an  angle  of  90  degrides  on 
either  beam,  or  five  degrees  less  than  the  arc  covered  by  the  six  turrets  of  the 
Wyoming,  and  certainly  less  than  the  arc  of  the  Orion*8  five.  The  gas-engined 
ship  described  could  fire  six  guns  either  ahead  or  astern,  but  only  four  in  both 
directions  at  once,  which  \s  equal  to  what  can  be  done  by  the  Wyoming  or  the 
Orion. — The  United  Service  Magazine ^  November,  1910. 


A  NEW  METHOD  OF  MEASURING  THE  STRENGTH  OF  MAGNETIC 

FIELDS.* 

By  Prof.  W.  Peukert 

The  property  of  bismuth,  which  changes  its  resistance  in  a  magnetic 
field,  is  well  known,  and  measurements  can  be  carried  out  by  means  of  the 
bismuth  spiral,  made  by  Hartmann  &  Braun.  The  method  here  described 
depends  on  the  Hall  effect,  which  is  specially  noticeable  in  bismuth.  Suppose 
current,  furnished  by  a  source,  E,  to  pass  through  a  bismuth  plate  abed  from 

*  Abstract  of  an  article  in  the  "Elektrotechnische  Zeitschrift." 
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a  tob,  &nd  that  th«  pobU  c  and  d  lie  on  the  same  equipotentiat  line,  then  no 
current  will  ftow  through  the  galvonometer  g.  If  the  magnet  NS  is  excited, 
tbis  is  no  longer  the  case,  the  equipotentiat  linee  being  shifted.     If  f  is  the 


Fig.  1.    Showing  the  Connections  for  Measurement 


voltage  between  e  and  d,  H  the  strength  of  the  Held  and  t  the  current  passing 
from  E.  then  |g^ 

CtH 
*  "     d 
where  d  ia  the  thickness  of  the  bismuth  sheet  and  C  is  a  constant,  depending 
on  the  nature  of  the  material.     A.  von  Ettingshausen  and  Nemst  showed 


11    to    W    10    M    eo 


that  in  order  to  produce  the  maximum  effect  there  muat  be  a  deHnite  relation 
between  the  length  and  breadth  of  the  sheet,  otherwiiw  the  current,  which 
would  flow  transvereriy,  tends  to  flow  round  the  edgen  mlo  the  primary  cir> 
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cuit.  The  direction  in  which  the  equipotential  lines  are  displaced  is  shown 
in  Fig.  2,  and  depends  on  the  direction  of  the  magnetic  field  and  the  current 
from  a  to  6. 

The  experiments  were  made  with  a  bismuth  ^heet,  68  mm.  long,  28  mm. 
broad  and  1  mm.  thick,  the  connections  being  made  by  thin  copper  wires 
soldered  to  it.  The  sheet  was  first  exposed  to  a  constant  magnetic  field,  the 
current  i  being  varied.  It  was  then  found  that  the  deflections  shown  on  a 
Deprez  mirror  galvanometer  were  precisely  proportional  to  the  current  t. 
which  was  gradually  raised  to  1.5  amperes.  The  amount  of  the  deflection 
depended  on  the  direction  of  the  magnetising  current  through  NS,  and  this 
was  doubtless  due  to  some  slight  want  of  symmetry  in  the  bismuth  sheet; 
and  even  when  no  current  passed  from  a  to  6  there  was  still  a  small  deflec- 
tion, due  probably  to  some  thermo-electric  effect.  To  determine  the  relation 
between  e  and  H  the  current  i  was  kept  constant,  while  H  was  varied.  Close 
to  the  sheet  of  bismuth  was  a  small  coil,  the  ends  of  which  were  connected 
to  a  ballistic  galvanometer,  the  deflection  on  which,  a^,  was  taken  as  being 
proportional  to  the  strength  of  the  field,  I  being  the  act\ial  value  of  the  mag- 
netising current;  a^  and  '/,  are  the  deflections  of  the  mirror  galvanometer, 
depending  on  the  direction  in  which  the  current  i  flows,  a'  being  deduced  there- 
from, having  regard  to  the  want  of  symmetry  in  the  sheet,  and  being  taken 
as  proportional  to  the  voltage  produced.  The  results  are  given  in  the  ap- 
pended table,  and  are  also  shown  in  the  curve,  the  ordinates  being  the  values 
of  ol'  and  the  abscissae  being  the  deflections  shown  by  the  ballistic  galvanometer. 


• 

1 

I 

ttb 

«i 

a. 

a" 

amperes. 

amperes. 

mm. 

mm. 

mm. 

1 

mm. 

0.00 

0.0 

0.0 

0.0 

—      0.0 

•   • 

1.50 

0.0 

0.0 

5.0 

—      5.0 

0.0 

1.50 

1.0 

5.8 

13.0 

—    12.0 

7.2 

1.50 

1.5 

9.9 

18.6 

—     18.0 

13.0 

1.50 

2.0 

19.4 

32.0 

—    31.0 

26.2 

1.50 

3.0 

27.5 

44.0 

—    43.0 

38.2 

1.50 

5.0 

47.0 

66.0 

—    65.0 

60.2 

1.50 

7.8 

71.5 

90.0 

—    89.0 

84.2 

1.50 

12.0 

90.5 

100.0 

—    98.0 

93.7 

1.50 

20.0 

113.0 

112.0 

—  110.0 

105.3 

1.50 

0.0 

0.0 

6.0 

~       5.4 

0.0 

0.00 

0.0 

0.0 

0.0 

0.0 

•    • 

1.50 

—    1.0 

-       7.5 

—      3.0 

2.5 

8.8 

1.50 

—    1.5 

—    10.6 

—      7.0 

8.0 

13.6 

1.50 

—    2.0 

—    19.4 

~    19.5 

19.0 

25.3 

1.50 

—    3.0 

-     25.9 

—    30.0 

31.0 

36.6 

1.50 

—    5.0 

—    46.0 

—    55.0 

54.5 

60.8 

1.50 

-     8.0 

--    70.2 

-    76.5 

78.0 

83.3 

1.50 

—  12.0 

-     96.5 

—    87.0 

87.0 

93.1 

1.50 

—  20.0 

—  112.0    . 

—    96.0 

97.0 

103.0 

1.50 

0.0       j 

0.0 

6.5 

—      6.5 

0.0 

0.00 

0.0 

0.0      . 

'              0.0 

0.0 

In  this  case  the  direction  of  the  magnetic  field  seems  to  make  no  differ- 
ence to  the  results,  so  that  any  want  of  sjrmmetry  in  the  bismuth  sheet  seems 
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to  make  little  diff^ence  in  the  extent  to  which  the  equipotential  lines  are 
displaced  if  i  is  constant. 

If  a  curve  of  this  kind  is  once  constructed,  it  is  easy  to  see  that  the  mea»- 
iu*ement  of  the  strengths  of  different  magnetic  fields  can  be  made  at  once. 
The  calibration  curve  must  be  so  constructed  that  it  shall  be  possible  to  deta^ 
mine  at  once  the  absolute  strength  of  the  field,  the  only  instruments  required 
being  an  ammeter  and  a  sensitive  galvanometer.  The  Hall  effect  can  there- 
fore be  used  for  measurements  of  this  kind,  and  the  simplicity  of  the  method 
makes  it  appear  to  have  many  advantages  as  compared  with  others  at  present 
in  use. — The  Electrician,  November  25,  1910. 


EXPLOSION  GASES  AND  THEIR  EFFECTS  ON  MAN  * 

This  question  has  received  special  consideration  since  the  naval  battles 
of  the  Russo-Japanese  War.  During  mining  operations,  the  men  in  the  gal- 
leries show  a  variety  of  symptoms,  termed  ''mine-disease."  Fatigue,  weak- 
ness, cramps,  nausea  and  occasionally  complete  unconsciousness,  are  among 
the  consequences  noted.  Some  were  fatal,  but  not  many.  When  brought 
to  fresh  air,  they  usually  recovered  at  once. 

Attempts  to  remove  the  trouble  began  with  search  for  the  particular 
gas  which  produced  the  trouble.  Finally,  the  discovery  of  the  presence  of 
CO  in  the  blood  of  those  who  died,  gave  a  clue  to  the  cause. 

*  4>  «  «  ♦  ♦  ♦ 

"On  board  a  man-of-war  there  are  three  sources  from  which  poisonous 
gases  may  be  derived  and  endanger  the  well-being  of  the  men:  (1)  The 
smoke  from  burning  cartridges,  (2)  the  spontaneous  combustion  of  anununi- 
tion.  and  (3)  the  explosion  of  the  enemy's  shells  and  the  resulting  gases 
spreading  in  the  ship  and  penetrating  into  the  living  spaces  of  it. 

"Observations  on  nitro  powder  show  that  the  smoke  produced  from  it, 
while  less  in  amount  than  that  from  black  powder,  is  still  sufficient  to  inter- 
fere with  gun  sights  and  the  comfort  and  well-being  of  the  men.  Attempts 
to  reduce  the  quantities  of  all  combustible  substances  in  the  cartridge  have 
lessened,  but  not  removed,  these  inconveniences.  As  a  practical  example,  our 
author  quotes  from  a  report  by  the  French  naval  surgeon  Gazeau,  published 
in  the  Arch,  de  Med.  Navale,  1907,  as  follows: 

*  During  practice  firing  in  June,  1906,  with  the  wind  aft  and  with  condi- 
tions under  which  the  smoke  could  not  be  promptly  removed,  the  men  in  the 
turret  became  wrapped  up  in  a  cloud  of  smoke  so  dense  that  the  individual 
members  of  the  gun  crew  could  not  be  distinguished.  Although  the  rapidity 
of  fire  was  thereby  much  impaired,  the  firing  was  continued  to  the  end.  At 
the  end  of  the  practice  the  entire  crew  gun  was  found  in  a  condition  that 
would  not  have  permitted  its  remaining  in  such  smoke  for  even  a  few  minutes 
longer  without  dangerous  consequences.  The  men  complained  of  headache, 
neckache,  dizziness,  so  pronounced  that  some  of  them  fell  on  leaving  the  turret, 
vomiting  recurring  even  during  the  afternoon  of  the  same  day.  As  a  preven- 
tative, an  arrangement  for  the  supply  of  compressed  air  was  demanded.' 

"Accidents  of  this  kind  can  be  prevented  only  by  mechanical  means,  but 

*  The  parts  of  this  article  in  quotation  marks  are  taken  from  a  translated  summary  in 
U.  S.  Naval  Medical  Bulletin.  October,  1910,  of  an  article  by  Dr.  H-  Trenbur.  " Marineobertrtah^ 
aartt,**  entitled  " Explotriona-gase  und  ihre  Wirkung  aufden  Menachen." 
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it  also  becomes  of  considerable  importance  to  note  wheth^  the  combustion 
of  nitro-powders  is  complete  or  incomplete.  During^  the  incomplete  combus- 
tion certain  oxides  of  nitrogen  are  formed,  which  are  further  oxidized  to  nitric 
and  nitrous  acids  providing  air  is  admitted,  and  which  gives  a  dense  yellow 
nontranslucent  smoke,  strongly  irritating  the  eyes  and  the  breathing  organs 
of  the  men.  The  anmionia  powders  are  attended  by  a  more  complete  com- 
bustion, and  the  various  oxides  of  nitrogen  are  not  present  in  such  smoke.'* 

"Of  still  greater  importance  to  naval  surgeons  are  the  gases  which  in  future 
naval  battles  will  be  introduced  into  ships  through  the  explosive  shells.  The 
more  perfect  in  construction  the  explosive  shell  becomes  the  more  certain  the 
fact  that  we  shall  have  to  reckon  with  its  explosion  after  piercing  the  armor  in 
the  interior  of  ships  and  the  more  likely  it  is  that  we  shall  in  the  future  have 
to  deal  with  the  effects  of  poisonous  gases  on  the  men  during  an  engagement. 

"The  slightly  varying  composition  of  the  charges  employed  by  different 
nations  can  have  but  little  influence  on  the  products  of  explosions,  especially 
since  picric  acid  has  been  displaced  in  their  manufacture  by  the  more  resists 
ant  and  the  more  difficultly  detonizable  trinitrotoluol  [CgH,CH3(NOj)3]. 

"For  questions  interesting  medical  men  the  knowledge  of  an  accurate 
composition  of  the  charges  of  explosives  is  not  of  much  importance  on  account 
of  the  products  of  their  decomposition  being  about  the  same  in  all.  The 
decisive  constituent  is  oxygen.  The  more  oxygen  is  present  during  the  explo- 
sion the  more  completely  the  carbon  and  hydrogen  present  will  be  oxidized 
into  carbon  dioxide  and  water,  while  in  the  case  of  a  deficiency  in  oxygen 
the  combustion  will  be  less  complete  and  the  more  hydrogen  and  carbon 
monoxide  will  be  present  in  the  final  smoke  produced.  The  rapidity  of  com- 
bustion likewise  influences  the  completeness  of  the  oxidation  occurring  in  the 
charges.  Trembur  gives  the  following  analyses  obtained  by  Lewin  and  Pop- 
penberg  of  the  gases  resulting  from  different  explosives  during  their  combus- 
tion: 

CO.  CO,. 


Nitrocellulose --- 

Gelatinedynamite _ 

Carbonite 

Ammonol 

Picric  acid 

Trinitrotoluol  -.- -- 

Coal  dust -    - 

Illuminating  gas  

Water  gas 

Mine  gas _ 
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6.1 

61.1 
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57.0 

1.9 

.34 
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3-8.0 

41.0 

4.0 

3.8 
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"Carbon  monoxide,  on  account  of  its  greater  afl[inity  for  hsemoglobin  than 
oxygen,  takes  the  place  of  the  latter  in  the  hsemoglobin  molecule,  interfering 
with  the  free  distribution  of  oxygen  in  the  organism,  thus  practically  depriving 
the  organism  of  its  oxygen  for  the  time  being.  When  50  to  75  per  cent  of  the 
red  blood  corpuscles  are  charged  with  CO  instead  of  with  oxygen,  death  is 
inevitable. 

"Although  an  absolutely  sure  case  of  poisoning  by  CO  from  explosive 
gases  has  not  yet  been  recorded,  experiments  on  animals  by  Lewin  and  Pop- 
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penberg  leave  no  doubt  as  to  the  correctness  of  this  assumption.  When  the 
animals  were  placed  in  a  box,  in  which  either  picric  acid  or  trinitrotoluol 
was  exploded,  the  symptoms  that  followed  were  in  either  case  those  of  CO 
poisoning.  Whenever  the  air  of  the  room  contained  0.33  per  cent  of  CO  a 
paralysis  of  the  hind  legs  occurred  after  an  exposure  to  the  gases  of  eleven 
minutes,  and  recovery  without  interference  was  impossible." 

'*It  is  indeed  strange  that  not  a  single  undisputed  case  of  death  due  to 
this  cause  has  been  made  known  to  us  during  the  entire  Russo-Japanese  war, 
and  even  the  records  of  cases  of  sickness  due  to  explosive  gases  are  very  meager 
and  the  inferences  drawn  from  them  indefinite  and  uncertain. — (H.  G.  B.)" 


SOME  REMARKS  ON  WET  GUNCOTTON 
By  Bt.  Major  R.  L.  McClintock 

While  instructing  Infantry  and  Cavalry  classes  in  the  art  of  demolition, 
the  writer  has  frequently  encountered  the  apparently  widespread  idea  that 
wet  guncotton  is  so  stable  and  reliable  an  explosive,  that  any  failure  on  its 
part  to  detonate  properly  is  entirely  the  fault  of  the  maker-up  of  the  charge. 
Consequently,  the  misbehavior  of  any  wet  guncotton  used  in  such  demon- 
strations, serves  to  supply  the  usual  merry  jest  at  the  expense  of  the  operator 
in  particular,  and  the  Corps  in  general. 

It  is  an  unhappy  fact,  however,  that  wet  guncotton  which  has  been 
stored  for  a  long  period  in  a  tropical  climate  becomes  unreliable,  and  is,  in 
course  of  time,  as  likely  to  bum  as  to  detonate  properly,  and  this  no  matter 
how  tightly  the  primer  niay  be  in  contact  with  it,  and  however  efficiently 
the  latter  may  explode.  This  statement  will  probably  be  heartily  endorsed 
by  any  R.E.  officer  who  has  had  the  misfortune  to  come  across  any  of  the 
very  old  wet  guncotton  to  be  met  with  sometimes  in  India.  To  quote  an 
extreme  case,  the  writer  was  recently  told  by  an  oflker  just  back  from  deliv- 
mng  a  course  of  demolition  lectures  at  various  garrisons  on  the  N.W.  Frontier, 
that  about  half  the  wet  guncotton  given  him  for  the  purpose  from  one  local 
magazine  could  not  be  detonated  under  any  circumstances. 

Now,  the  failure  of  a  charge  in  peace  is  at  worst  a  matter  of  a  jibe  at  the 
operator,  but  in  war  it  is  another  story.  On  a  frontier  campaign  it  may 
mean  the  delay  of  an  hour  in  the  retirement  of  a  hard-pressed  rear  guard,  or 
the  abandonment  of  the  demolition  for  which,  perhaps,  the  day's  operatbns 
had  been  undertaken. 

The  writer  had  been  aware  for  a  long  time  of  this  failure  of  old  wet  gun- 
cotton,  but  its  extreme  undesirability  was  strongly  brought  home  to  him 
early  in  the  present  year,  the  occasion  fortunately  being  the  peaceful  one  of 
an  Indian  field  day.    The  attached  photos  illustrate  the  events. 

The  general  idea  was  the  forcing  of  a  defile,  the  destruction  of  a  frontier 
tower  (prevously  built  for  the  occasion,  Photo  1),  and  the  withdrawal  of  the 
force  on  the  completion  of  the  demolition.  On  the  appointed  day,  the  defile 
having  been  duly  forced  and  the  heights  beyond  occupied,  the  Sappers  and 
Miners  engaged  the  tower.  The  charge  (21  lbs.)  was  placed  in  the  orthodox 
way  in  a  hole  excavated  in  the  raised  floor  of  the  tower,  fully  tamped  and 
provided  with  duplicate  firing  arrangements.    The  wet  guncotton  used  was 
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part  of  the  service  equipment  of  the  Sapper  and  Miner  Company  concerned, 
and  the  slabs  bore  the  impress  of  "  1886."  The  fuzes  were  duly  ignited  but, 
although  the  explosion  of  the  primers  was  distinctly  audible,  the  wet  guncotton 
failed  to  detonate,  and  only  decomposed  instead  with  the  evolution  of  dense 
volumes  of  dark  red  nitrous  oxide  (Pholo  2).  Again  a  similar  charge  (the 
remainder  of  the  same  box  of  wet  guncotton)  was  placed  and  fired  in  precisely 
the  same  manner — and  with  a  precisely  similar  result.  A  third  effort  was 
made  with  some  new  wet  guncotton  (dated  "  1907  '*)  borrowed  from  anoth^ 
unit,  and  the  tower  at  last  successfully  demolished  (Pholo  3). 

Now,  had  this  been  service,  and  the  same  wet  guncotton  have  been  used, 
the  same  failures  would  have  followed.  Whether  any  further  disasters  would 
have  ensued  it  is  impossible  to  say,  but  the  probability  b  that  this  protracted 
delay  would,  quite  possibly,  have  prevented  the  column  from  reaching  its 
proper  camp  that  night. 

It  is  surely  desirable,  therefore,  that  the  question  of  the  deterioration  of 
wet  guncotton  in  tropical  climates  should  receive  expert  attention,  and  that 
all  wet  guncotton  of  more  than  a  certain  age  be  cast  as  being  untrustworthy, 
or  returned  to  the  laboratory  for  testing.  What  that  age  is,  the  writer  has  not 
sufficient  expmence  even  to  suggest,  but  if  ordered  on  service  he  would  without 
doubt  make  a  strong  effort  to  get  rid  of  all  his  wet  guncotton  of  more  than 
15  summers  to  somebody  else. 

It  is  practically  impossible  for  the  O.C.  of  a  unit  to  carry  out  any  periodical 
tests  of  the  reliability  of  his  wet  guncotton,  short  of  opening  each  box  on  his 
charge  and  actually  firing  one  of  the  slabs.  To  open,  however,  a  hermetic- 
ally-sealed tin-soldered  case  of  wet  guncotton  for  such  test,  and  then  reseal 
it  in  the  only  available  manner  with  a  tape  and  varnish  makeshift  is  hardly 
practicable  in  a  hoc  climate,  and  would  only  add  to  its  chance  of  being  useless 
when  really  required. — The  Royal  Engineers  Journal,  November,  1910. 


Short  Notes 

Main  Battery  Arrangement  of  the  Orion. — With  the  launching  of  the 
Orion,  the  British  Navy  has  its  first  battleship  with  all  her  big  guns  on  the 
center  line  of  the  ship.  The  United  States  Navy  is  several  years  ahead  of 
the  British  in  this  regard,  as  all  the  recent  battleships  of  the  American  Navy 
have  their  main  armament  arranged  upon  this  principle.  Discussing  this 
subject,  the  Naval  and  Military  Record  says: — 

The  tendency  has,  of  course,  been  in  that  direction  since  the  Dreadnought 
type  was  first  introduced;  in  fact,  the  type  itself  is  based  largely  on  the  fact 
that  modem  tactics  demand  broadside  power  before  anything  else.  In  the 
United  States  all  ships  of  the  all-big-gun  t3rpe  have  been  designed  with  full 
broadsides,  and  in  each  case  the  turrets — four  in  the  Michigans,  five  in  the 
Delaware  and  Floridas,  and  six  in  the  Wyomings — are  mounted  on  the  center- 
line  of  the  ship.  There  is  no  doubt  as  to  the  efl^ciency  of  the  practice,  and 
although  we  have  seven  Dreadnought  battleships  which  are  able  to  concen- 
trate only  eight  of  their  ten  guns  on  either  broadside,  the  deficiency — for  it 
seems  to  merit  that  name — has  been  remedied  partially  in  the  Neptune  and 
wholly  in  the  Orion.     It  was  seen  from  the  first  that  as  a  ship  is  a  compro- 
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mise  of  sacrifices,  so  a  broadside  of  a  hundred  per  cent  of  the  armament  would 
only  be  obtained  by  a  sacrifice  in  other  directions.  The  Neptune  is  an  appar- 
ent exception,  for  she  can  fire  as  many  guns  ahead  as  the  Dreadnought,  and  two 
more  (eight)  astern;  but,  on  the  other  hand,  the  echelon  arrangement  of  the 
midship  turrets,  which  alone  makes  this  possible,  is  itself  not  the  most  advan- 
tageous for  broadside  fighting,  since  the  port  turret  can  cover  only  a  small 
arc  on  the  starboard  beam  and  vice  versa.  The  Orion,  which  has  as  efficient 
a  broadside  as  we  are  likely  to  obtain — except,  of  course,  in  so  far  as  a  greater 
number  of  turrets  may  be  mounted — is  a  better  instance  of  the  sacrifices 
demanded  by  a  full  broadside.  She  can  fire  only  four  guns  ahead  or  astern 
to  the  Dreadnought's  six,  while  the  Neptune,  which  has  the  advantage  of  a 
super-posed  turret  aft,  can  fire  eight  guns  in  that  direction.  Bow  and  stern 
fire,  however,  are  well  and  wisely  subordinated  to  the  broadside." 

—The  Navy,  October,  1910. 

Englands  Latest  Battleship^ruiser. — The  new  cruiser  Indefatigahle's 
trials  are  said  to  have  demonstrated  that  she  is  .a  very  fine  sea  boat  in  rough 
weather.  The  Indefatigable,  by  the  way,  is  a  ship  about  which  very  little  is 
known.  There  is  a  sort  of  idea  that  she  is  something  altogether  superior  to 
the  Invincible  class,  where,  as  a  matter  of  fact,  she  is  merely  a  slight  develop- 
ment of  them.  The  principle  differences  are  that  she  is  25  feet  longer,  thus 
avoiding  the  cramped  position  of  the  amidship  turrets,  which  is  the  weak 
point  of  the  Invincibles.  She  is  18  inches  wider,  which  makes  her  a  trifle 
finer  than  the  Invincibles.  She  has  2000  more  horse-power,  and  as  she  is  1500 
tons  heavier  it  is  improbable  that  she  will  prove  to  be  materially  faster  than 
her  predecessors.  This  is  a  fact  which  should  be  kept  in  mind,  because  unless 
she  attains  a  very  high  speed  quite  a  number  of  people  will  imagine  her  to  be 
a  failure. — The  Engineer,  December  16,  1910. 

First  Italian  Dreadnought. — The  Dante  Alighieri,  the  first  of  the  new  type 
of  Italian  battleships,  which  was  recently  launched,  is  attracting  much  interest 
on  account  of  her  arrangements  of  triple  turrets.  The  ship  displaces  19,250 
metric  tons,  and  is  510  feet  long  with  85  feet  beam,  and  a  mean  draft  of  26  feet. 
The  armor  is  10  inches  thick  amidships,  tapering  to  6  inches  forward  and  4.7 
inches  abaft,  while  the  tiurets  have  10-inch  armor,  and  the  conning  tower 
12-inch.  The  main  armament  consists  of  twelve  12-inch  47-caliber  guns 
mounted  in  four  triple  barbettes  on  the  middle  line.  The  projectiles  of  these 
guns  weigh  900  pounds.  The  secondary  armament  consists  of  twenty  4.7- 
i  inch  50-caliber  guns  and  sixteen  3-inch.     The  ship  will  have  five  searchlights, 

and  there  will  be,  for  the  first  time  in  the  Italian  navy,  Bullivant  torpedo 
nets.  She  will  have  four  torpedo  tubes,  two  forward  and  two  aft.  Her 
estimated  speed  is  21  knots;  more  is  probable. 

—The  Engineer,  December  16,  1910. 

Italian  Dreadnoughts, — It  is  reported  that  the  Italian  Admiralty  contem- 
plates the  construction  of  four  super- Dreadnoughts  of  24,000  tons  each  as 
soon  as  the  slips  of  the  four  Dreadnoughts  which  are  now  being  built  become 
free.  The  construction  of  the  Italian  vessels  which  are  now  on  the  slips  will 
be  pushed  forward  so  that  the  first  division  will  be  finished  by  1913  at  the 
latest.  One  of  them,  the  Dante  Aleghieri,  is  ah*eady  launched,  so  that  the 
second  division,  th«^ore,  may  be  expected  to  be  completed  by  1915.  This 
proposed   increase  of  the  Italian  navy  has  a  double  importance  for   Great 
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Britain,  first  as  a  possible  opponent  in  the  Mediterranean,  because,  after  all. 
Italy  belongs  to  the  Triple  Alliance  on  terms  which  never  have  been  made 
public,  and,  secondly,  because  the  Austrian  shipbuilding  programme  will 
be  influenced  thereby,  and  every  new  Italian  Dreadnought  will  ultimately 
be  answered  by  another  in  Austria.  The  navy  propaganda  already  demands 
that  the  Monarchy  must  also  have  eight  Dreadnoughts  by  1915. 

— The  Engineer,  November  11,  1910. 

Stowage  of  Battleship  Boats. — The  advantage  of  the  center  line,  as  evolved 
in  Amoica,  is  very  apparent  in  this  particular  direction.  American  Dread- 
noughts stow  most  of  their  boats  under  the  gun  level  instead  of  over  it.  It  is 
a  curious  fact  that,  although  in  nearly  every  ideal  ship  that  has  been  proposed 
an  armored  shelter  is  provided  for  the  boats,  no  ship  in  existence  is  so  fltted. 

— The  Engineer,  November  11,  1910. 

The  British  Neptune. — The  Neptune  shares  with  the  Lord  Nelson  class 
the  distinction  of  having  a  peculiar  "  French  "  appearance.  There  is,  of  course, 
nothing  in  the  French  navy  like  the  Neptune  in  the  matter  of  gun  arrange- 
ments, but  the  built-up  superstructures  and  so  forth  show  far  more  than  the 
guns  at  a  little  distance.  Whether  all  this  top  hamper  is  desirable  is  a  vexed 
question.  It  certainly  looks  likely  to  tumble  down  and  block  the  guns  after 
the  first  shell  or  two. — The  Engineer,  November  11,  1910. 

German  Naval  Items. — The  Standard  states  that  the  Germans  are  making 
a  14-inch  gun.  It  is  added  that  inquiries  establish  the  fact  that  the  state- 
ment is  correct,  and  that  the  gun  has  long  been  under  consideration.  **  Nev^ 
have  the  naval  workshops  of  the  Fatherland  been  so  busy  as  at  the  present 
time,  and  the  guns  and  reserve  of  guns  available  will  shortly  eclipse  all  other 
Powers.  Krupps  cannot  work  fast  enough  or  employ  men  enough.  The 
shipbuilding  centers  are  crammed  with  work,  and  all  engineers  on  the  Admi- 
ralty list  will  be  busy  for  years  to  come  with  the  contracts  in  hand.  The 
process  of  acceleration  is  pamanent,  with  the  result  that  Germany  is  the 
greatest  arsenal  in  the  world.  In  addition  to  naval  guns,  Germany  is  experi- 
menting with  a  new  automatic  gun,  a  gun  for  dealing  with  airships,  and  a 
new  riflle." — Page's  Weekly,  November  4,  1910. 

The  Next  Dreadnought. — The  first  German  Dreadnought  of  1911  will  be 
ready  by  the  end  of  March.  This  is  the  Ostfriesland,  now  being  completed 
at  Wilhelmshaven.  She  has  a  displacement  of  20.000  tons  and  will  carry 
a  crew  of  over  1,000.  She  was  launched  in  September,  1909,  and  when  fin- 
ished will  have  cost  between  36  and  40  million  marks. 

— Hampshire  Telegraph,  Jan.  6,  1911. 

Naval  Gunnery. — The  Berlin  correspondent  of  the  British  Navy  League, 
who  should  have  good  sources  of  information,  evidently  thinks  the  shooting 
of  the  Teutonic  fleet  is  very  proficient.    He  writes: 

**  That  gunnery  has  attained  an  advanced  stage  of  excellence  in  the  Ger- 
man High  Seas  Fleet  is,  I  believe,  admitted  by  all  persons  whose  informa- 
tion renders  them  competent  judges.  Unfortunately,  only  at  rare  intervals 
are  we  furnished  with  chapter  and  verse  for  this  assumption.  I  am  able  to 
state,  however,  that  since  the  spring  the  Gunnery  Lieutenants  of  six  battle- 
ships and  three  cruisers  attached  to  the  fleet  in  question  have  been  the  recip- 
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ients  of  unqualified  notices  of  approval  from  the  Marine  Amt.  in  regard  to 
their  progress.  A  gunnery  officer  attached  to  the  fleet  remarked  to  the  writer 
three  weeks  ago: — 'I  am  neither  able  nor  willing  to  give  you  details  of  our 
practice,  but  I  can  assure  that  our  shooting  is  not  even  second  to  those  won- 
derful achievements  by  certain  of  yoiu*  own  ships  which  have  appeared  in 
the  papers  of  late/  And  I  have  every  reason  to  believe  the  truth  of  my  infor- 
mant's assertion." — Hampshire  Telegraph,  January  6,  1911. 

Disposing  Gun  Turrets. — Reverting  to  the  question  of  the  twin  and 
triple-gun  turrets,  dealt  with  in  our  last  issue,  it  may  be  said  that  although  the 
Italians  and  the  Russians  are  the  first  to  actually  embody  triple-gun  tiurets 
in  the  design  of  their  mastodons,  the  Japanese  and  the  Germans  have,  for 
some  time,  been  discussing  this  method  of  arranging  the  primary  armaments 
of  their  battleships.  The  American  triple-gun  turrets  had  one  gun  super^ 
imposed,  but  in  the  Italian  and  Russian  plan  all  three  guns  are  on  the  same 
plane.  So  far  as  theory  is  concerned,  the  question  of  broadside  and  axial 
fire  is  probably  not  best  solved  by  a  triple-gun  turret  arrangement,  if  the 
armament  is  to  consist  of  twelve  primary  guns  only.  Twelve  guns  disposed 
in  four  tmrets — two  aft  and  two  forward — would,  if  the  guns  of  the  second 
turret  on  the  central  line  were  made  to  fire  over  the  forward  and  after  turret 
respectively,  give  50  per  cent,  of  head  and  stern  fire  respectively,  and  a  broad- 
side fire  of  100  per  cent.  But  it  has  to  be  remembered  that  a  single  well- 
placed  shot  would  put  all  the  guns  of  one  turret,  or  25  per  cent,  of  a  ship's 
long-range  guns,  out  of  action  at  a  single  blow.  Thb  b  a  great  risk  to  take 
in  modem  naval  fighting,  and  one  to  be  avoided  as  far  as  possible.  On  the 
other  hand,  gun  fire  is  more  easily  concentrated  and  controlled  by  this  sys- 
tem of  mounting,  and  that  is  a  point  of  great  value.  Tests  and  practical 
experience,  however,  will  be  the  best  guide,  and  we  are  prepared  to  trust  British 
constructors  in  seeing  that  this  country  is  not  left  behind  in  such  an  important 
point  of  warship  design. — United  Service  Gazette,  October  20,  1910. 

British  Dreadnought  with  IS.S-inch  Guns. — Discussing  the  new  13.5-inch 
guns  which  are  to  be  mounted  on  the  latest  British  Dreadnoughts,  the  Neue 
Frei  Presse  (Vienna)  considers  that  after  their  installation  the  warships  will 
represent  theoretically  a  greater  fighting  force  than  the  Dreadnoughts  of  the 
other  Powers.  Consequently,  Germany  and  other  countries  will  sooner  or 
later  be  compelled  to  follow  Great  Britain's  example.  The  increase  in  the 
caliber  of  the  British  naval  artillery  involves  Austria-Hungary  in  a  serious 
plight.  Either  she  must  see  her  new  Dreadnoughts  outclassed  by  the  British 
ships  before  they  are  even  launched  in  the  Adriatic,  or,  if  she  follows  the  ex- 
ample of  other  Powers,  she  must  engage  in  a  new  and  vast  expenditure. 

— The  Engineer,  November  18,  1910. 

Fire  Control  Stations  in  German  Ships. — It  has  long  been  rumored  that 
the  Germans  were  making  experiments,  to  which  a  certain  amount  of  success 
was  attributed,  with  a  system  of  observation  for  fire  control  purposes,  intended 
to  replace  the  elevated  and  exposed  control  positions  which  are  now  employed. 
Matters  of  this  kind  are  necessarily  confidential,  and  the  statements  which  are 
made  with  regard  to  the  new  system  appear  to  proceed  on  the  lines  of  the  most 
probable.  If  a  concealed  central  station  is  to  replace  the  elevated  observing 
station,  it  is  hardly  possible  to  conceive  how  this  can  be  accomplished  other- 
wise than  by  reflection.     The  periscope  of  the  submarine  appears  to  be  the 
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type  of  such  apparatus.  The  Germans  are,  perhaps,  pre-eminent  in  optical 
science,  and  it  is  conceivable  that  they  have  attained  results  much  in  advance 
of  anything  yet  achieved.  Prismatic  telescopes  and  fine  adjustments  may 
probably  enable  measurements  to  be  made  with  extreme  accuracy,  and  thus 
may  permit  fire  to  be  controlled  from  below  the  water  line.  There  must,  of 
coiu'se,  be  elevated  tubes  for  such  appliances,  and  it  is  a  question  whether 
they  will  not  be  as  liable  to  destruction  as  the  existing  stations.  If  they  offer 
a  lesser  target,  they  will  be  much  more  frail,  and  perhaps  liable  to  destruction 
by  splinters.  On  the  other  hand,  it  may  be  possible  to  multiply  such  appli- 
ances, and  the  system  may  be  applied  even  to  the  navigation  of  the  ship. 
It  b  stated  that  the  German  new  ships  will  have  such  appliances,  in  associa- 
tion with  tubes  on  the  sides  of  the  ships,  not  much  above  the  water  line,  giving 
a  telescopic  view  of  near  objects. — The  Army  and  Navy  Gazette,  Dec.  81,  1910. 

Japanese  Battleship  to  be  BuiU  at  Barrow. — It  is  stated  that  Messrs.  Vickers, 
Sons,  and  Maxim  have  just  signed  a  contract  for  the  building  of  a  new  Dread- 
nought battleship-cruiser.  The  new  vessel  will,  when  completed,  have  a 
displacement  of  between  27,000  and  28,000  tons,  and  is  to  cost  about 
£2,500,000.  It  is  stipulated  in  the  contract  that  every  portion  of  the  warship, 
including  hull,  armor-plate,  armament,  gun-mountings,  etc.,  is  to  be  built 
in  England  by  Messrs.  Vickers,  Sons,  and  Maxim,  who  are  under  obligation 
not  to  sublet  any  portion  of  the  contract.  It  is  said  that  the  Imperial  Jap- 
anese Crovemment  wish  to  mark  their  appreciaton  of  British  workmanship  in 
shipbuilding,  and  to  give  expression  in  practical  form  to  the  sincere  feeling 
with  which  they  regard  the  alliance  between  Great  Britain  and  Japan.  The 
extent  of  this  feeling  may  be  gauged  from  the  fact  that  Japan  has  now  five 
yards  standing  idle  where  she  can  herself  build  Dreadnoughts  in  every  detail. 
The  last  Japanese  warships  built  in  England  were  completed  in  1905.  They 
were  the  Katori,  built  by  Messrs.  Vickers,  and  the  Kashima,  built  by  Messrs. 
Armstrong.  Since  then  the  following  warships  have  all  been  built  in  Japan: 
Pre- Dreadnoughts: — Tsukuba  and  Ikoma,  four  12-inch  and  twelve  6-inch  guns; 
Ihttki  and  Kurama,  four  12-inch  and  ten  8-inch  guns.  Dreadnoughts: — 
Satsuma  and  Aki,  four  12-inch  and  twelve  ten  10-inch  guns;  Kowaehi  and  Settsu, 
twelve  12-inch  guns. — Page's  Weekly,  November  25,  1910. 

New  French  Torpedo. — The  Moniteur  de  la  Flotle,  in  an  article  advocate 
ing  the  use  of  a  very  high-speed  but  short-range  u  rpedo  for  torpedo- vessels, 
gives  the  following  particulars  of  the  latest  model  French  torpedo:  Speed, 
38  knots  for  1000  meters,  33  knots  for  2000  meters,  28  knots  for  8000  meters; 
extreme  range,  4000  meters;  deviaton  at  3000  meters,  less  than  80  meters; 
diameter,  45  cm.;  charge,  108  kilograms;  length  and  weight  unchanged  from 
previous  model;  cost,  18,500  francs,  as  against  12,000  francs  for  previous 
model. — United  States  Naval  Institute  Proceedings,  December,  1910. 

Gyroscope  for  Firing  a  Wayward  Torpedo. — Lieut.  Comdr.  Cleland  Davis. 
U.S.N. ,  has  invented  a  gyroscope  for  automatically  firing  a  torpedo  when  it 
.Hwerves  too  far  from  its  course,  which  was  patented  on  Oct.  4  through  Messrs. 
Wilkinson,  Fisher  and  Witherspoon.  The  invention,  the  specification  states, 
while  specially  designed  for  use  in  torpedoes  carrying  a  gun  constructed  accord- 
ing to  the  inventions  heretofore  patented  by  Commander  Davis,  may  also 
be  adapted  to  firing  the  high  explosive  charge  of  an  ordinary  automobile  tor- 
pedo, such  as  the  Whitehead  or  Bliss.     It  adds  to  the  means  for  firing  the 
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torpedo  gun  by  electricity  independent  means  operated  by  a  g3a*oscope  for 
autoniatically  firing  the  torpedo  or  the  torpedo  gun  when  the  automobile 
torpedo  swerves  beyond  a  predetermined  angle  from  its  original  course.  "  It 
is  well  known,"  the  specification  states,  "even  in  ships  acting  singly,  that  a 
torpedo  with  a  war  head  on  is  liable  to  return  to  the  ship  from  which  it  was 
fired.  *  This  danger  is  largely  increased  when  launching  torpedoes  in  fleet 
formation.  To  protect  against  this  I  provide  an  arrangement  operated  by 
the  action  of  a  gyroscope,  in  which,  when  the  torpedo  swerves  through  a 
predetermined  angle,  say  ninety  degrees,  from  its  original  course,  an  electri- 
cal contact  is  made  by  said  gyroscope,  completing  a  circuit  through  an  elec- 
tric primer  and  firing  the  gun  or  torpedo.  For  this  purpose  a  separate  gyro- 
scope may  be  used,  but  since  all  modem  automobile  torpedoes  are  provided 
wil^  the  Obry  attachment,  it  will  be  more  convenient  to  use  the  gyroscope 
already  placed  in  the  torpedo  not  only  for  the  original  purpose  of  steering 
the  torpedo,  but  for  the  additional  purpose  of  firing  the  same  should  the 
torpedo  escape  from  the  control  of  the  steering  mechanism  governed  by  said 
gyroscope.  When  this  gyroscope  is  doing  its  duty  controlling  the  steering 
rudders  it  is  not  needed  in  the  firing  mechanism;  but  when,  owing  to  the 
swerving  of  the  torpedo  from  its  original  course  it  has  outlived  its  usefulness 
in  controlling  the  steering  engine,  then  it  still  serves  to  fire  the  torpedo  when 
this  swerving  becomes  excessive. — Army  and  Navy  Journal,  Oct.  22,  1910. 

Germany  Has  New  Gun, — The  Vorwaerts  (Berlin)  gives  details  of  the  suc- 
cessful application  of  the  principle  of  the  machine  gun  to  rapid  firing  artillery. 
The  experiments  have  been  going  on  for  years. 

The  difficulty  of  cooling  the  guns  owing  to  the  great  heat  generated  by 
firing  them  for  a  long  time  baffled  the  designers.  This  has  now  been  over- 
come by  utilizing  part  of  the  force  of  each  recoil  to  send  a  stream  of  water 
along  the  gun  tube. 

The  new  gun  fires  three  times  as  rapidly  as  the  ordinary  rapid  fire  gun. 
The  invention  apparently  is  more  suitable  for  stationary  than  field  artillery. 
It  is  already  in  use  in  the  German  navy. — New  York  Sun. 

Universal  Projectiles. — For  years  past  artillerists  have  been  endeavoring 
to  obtain  a  shell  which  shall  be  effective  both  as  a  common  shell  and  a  time 
shrapnel.  The  idea  is  to  fill  the  spaces  between  the  bullets  with  high  explo- 
sive, which  merely  bums  when  the  shell  is  burst  in  air,  but  detonates  when 
started  by  a  fulminate  primer  on  impact.  This  sounds  simple,  but  has  not 
proved  easy  to  carry  out.  In  the  shell  tried  by  the  French  Government  the 
high  explosive,  when  burnt  in  air,  melted  the  bullets.  This  difficulty  was 
overcome  by  Messrs.  Ehrhardt,  who  used  trinitrotoluol  as  an  explosive,  and 
their  shell  was  adopted  by  the  German  Government  for  the  field  howitzer. 
Messrs.  Krupp  have  recently  brought  out  a  new  universal  shell,  stated  to  be 
an  improvement  on  all  previous  designs.  The  bullets  are  packed  in  three 
successive  layers  of  different  grades  of  high  explosive,  in  the  composition  of 
which  T.N.T.  predominates,  and  the  head  contains  two  exploders,  acting 
successively.  When  burst  as  a  time  shrapnel  the  flash  travels  direct  from 
the  fuse  to  the  base  burster;  the  bullets  are  blown  out,  and  the  head  goes 
on  and  acts  as  a  high-explosive  shell  on  its  own  account.  When  the  shell 
bursts  on  impact,  it  is  stated  that  complete  detonation  of  the  whole  of  the 
explosive  in  the  shell  is  obtained.  If  this  is  correct,  the  universal  shell  will 
be  a  valuable  addition  to  field  artillery  armaments.     We  believe  that  our 
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Woolwich  manufacturing  departments  have  several  times  proposed  to  experi- 
ment with  shell  of  this  nature,  but  sanction  has  been  refused  by  the  War 
Office  on  the  score  of  expense.  Now  that  general  attention  has  been  attracted 
to  this  new  projectile  by  its  adoption  in  Germany,  it  is  to  be  hoped  that  sounder 
views  will  prevail.  Refusing  to  spend  money  on  re-armament  is  frequently 
justifiable,  since  the  problem  of  getting  the  best  military  value  out  of  la  vail- 
able  funds  is  not  an  easy  one.  But  refusing  money  for  exp^iments  is  a  penny- 
wise  policy  which  invariably  leads  to  increased  expenditiu*e  in  the  end. 

— The  Army  and  Navy  Gazette,  December  17,  1910. 

Fortifying  Port  of  Salina  Cruz. — Salvador  Herrera  y  Cairo,  lieutenant 
colonel  of  artillery,  arrived  in  the  city  yesterday  from  Salina  Cruz,  where 
he  has  been  in  charge  of  the  work  or  fortifymg  that  port.  Colonel  Horera 
y  Cairo  was  sent  for  by  the  secretary  of  war  to  report  upon  the  progress  of 
the  work  at  Salina  Cruz  and  he  made  the  following  statement: 

•*  The  work  b  progressing  with  great  rapidity  and  will  soon  be  completed. 
Among  the  most  important  parts  of  the  work  is  the  construction  of  the  rail- 
road to  the  top  of  the  Cerro  de  Buena  Visa.  This  hill  commands  the  ap- 
'  proaches  to  the  harbor  and  the  valleys  of  Tehuantepec  and  Juchitan  and  will 
be  a  most  important  military  road.  It  will  be  used  to  transport  material 
for  the  mounting  of  the  cannon  to  be  installed  on  this  height  and  afterwards 
as  a  means  of  supply.  After  this  is  completed,  work  on  the  road  to  the  top 
of  the  Cerro  de  la  Estrella  will  be  pushed  to  a  rapid  conclusion  and  guns  will 
be  mounted  there,  thus  making  the  port  of  Salina  Cruz  one  or  the  strongest 
fortified  ports  on  the  American  continent." — Mexican  Herald,  Oct.  27,  1910. 

The  Dutch  Fortifications. — The  question  of  the  proposed  Dutch  fortifi- 
cations is  a  burning  one  for  Great  Britain.  It  is  said  by  the  Figaro  that  the 
presentation  to  the  States  General  of  Holland  of  the  Bill  providing  for  a  credit 
of  forty  million  fiorins  for  fortifications  will  be  accompanied  by  a  secret  treaty 
stipulating  that  Germany  shall  afiford  military  assistance  to  Holland  in  the 
event  of  war  exposing  the  forts  at  Flushing  and  elsewhere  on  the  coast  to 
attack  by  a  third  Power.  M.  Mares  von  Swinderen,  the  Dutch  Minister  for 
Foreign  Affairs,  has  just  said  that  the  relations  between  Belgium  and  Holland 
are  so  good  that  it  will  soon  be  possible  to  cry  "  There  is  no  longer  a  Schelt! " 
In  such  a  case  the  Dutch  are  unlikely  to  bind  themselves  by  secret  treaty  to 
Germany  or  any  Power,  in  order  to  prevent  assistance  coming  to  Antwerp 
from  England.  The  matter  needs  to  be  kept  before  the  public,  as  it  has  an 
enormous  military  importance  for  this  country.  We  are  bound  by  treaty 
to  send  a  fieet  and  an  army  to  the  assistance  of  Belgium  if  attacked  either  by 
France,  Germany,  or  Holland.  And  as  an  attack  by  the  Dutch  is  in  the  highest 
degree  unlikely,  Belgium  and  Britain  are  equally  concerned  in  providing  for 
a  free  passage  up  the  Schelt  to  Antwerp,  in  case  either  the  French  or  Germans 
attempt  to  take  that  powerful  fortress. 

— Army  and  Navy  Gazette,  December  10,  1910. 

Copper  versus  Aluminum  for  Conductors. — It  is  interesting  to  study  the 
rivalry  between  copper  and  aluminum  as  conductors  of  electric  ciurent.  The 
conductivity  of  aluminum  is  but  three-fifths  of  that  of.  copper.  On  the  oth^ 
hand,  it  is  so  much  lighter  that,  pound  for  pound,  aluminum  is  a  better  con- 
ductor than  copper.  The  cost  of  aluminum  is  slightly  greater  than  that  of 
copper,  but  not  sufficiently  greater  to  prevent  it  from  being  a  cheaper  con- 
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ductor  if  bare  wire  is  used;  but  when  we  come  to  insulated  wire,  copper  has 
an  advantage  over  aluminum,  because  in  wires  of  the  same  conductivity 
the  cross  section  of  the  copper  would  be  less  than  the  cross  section  of  the  alu- 
minum conductor,  and  hence  would  require  less  insulation,  due  to  its  smaller 
diameter.  This,  however,  holds  only  below  certain  sizes,  for  the  conductivity 
depends  upon  the  cross-sectional  area,  and  the  latter  varies  as  the  square  of 
the  diameter,  so  that  in  the  end  aluminui^  wins  the  race  for  the  large  insu- 
lated conductors. — Scientific  American,  December  24,  1910. 

BriUleness  of  Tungsten  Lamp  Filament  Overcome. — An  ingenious  scheme 
for  overcoming  the  brittleness  of  the  tungsten  lamp  filament  when  not  burn- 
ing has  been  devised  by  E.  M.  Fitz,  the  electrical  engineer  of  the  Pennsyl- 
vania Lines  West  of  Pittsburg.  This  method  consists  in  having  a  small  cur- 
rent pass  through  the  lamp  when  extinguished.  On  cars  using  63  volts  (32 
cells),  the  two  end  cells  of  the  battery,  giving  four  volts,  are  connected  to  the 
lamps  when  extinguished.  This  keeps  the  filament  at  a  faint  dull  red  and 
makes  it  as  strong  as  that  of  a  carbon  lamp.  Recent  tests  show  that  the  life 
of  a  tungsten  lamp  will  vary  from  1500  to  2000  hours  when  this  system  is 
used. — Machinery,  November,  1910. 

Economy  Possible  Due  to  Power  Gas. — In  a  lecture  delivered  at  Sir  John 
Cass  Technical  Institute,  J.  S  .S.  Brame  pointed  out  that  the  introduction 
of  power  gas  has  made  possible  considerable  economy  in  the  use  of  natural 
fuel  resources.  Apart  from  the  use  of  blast-furnace  and  coke-oven  gas,  pre- 
viously wasted,  the  replacement  of  steam  power  by  gas  power  would  diminish 
the  annual  consumption  of  coal  for  power  in  this  country  by  9  million  tons, 
or  about  20  per  cent.  Power  gas  can  also  be  generated  from  peat  and  other 
poor  fuels  not  suitable  for  raising  steam.  There  are  140  million  acres  of  peat 
bog  in  Europe.  For  small  powers,  up  to  30  brake  horse-power,  the  author 
recommends  the  use  of  coal-gas  rather  than  a  gas  plant;  from  30  to  250  brake 
horse-power  a  suction  gas  plant  is  reconmiended;  and  for  greater  power,  a 
pressure  gas  plant.  The  success  of  the  suction  gas  plant  using  bituminous 
fuel  is  now  established.  Recent  developments  are  the  use  of  the  engine  ex- 
haust in  place  of  steam  in  the  producer,  and,  in  Germany  the  abolition  of  the 
gas  holder  in  pressure  gas  plants,  the  production  being  controlled  by  fans 
driven  by  the  engine. 

— Scientific  American  Supplement,  December  10,  1910. 

Nothing  Alcoholic  on  Canadian  Ships. — "  Ex- Attache,"  in  the  New  York 
Tribune,  says:  "Canada  has  taken  to  heart  the  Kaiser's  recent  homily  on 
the  importance  of  sobriety  in  the  naval  profession,  for  it  has  been  announced 
that  alcohol  in  any  form  or  shape  is  strictly  forbidden  on  board  the  cruisers  and 
gunboats  of  her  new  navy.  Emperor  William  wound  up  the  address  referred 
to  above,  and  which  was  delivered  at  the  dedication  of  the  new  naval  academy 
at  Flensburg,  with  the  words,  'Victory  in  the  next  war  will  crown  the  colors 
of  the  nation  which  consumes  the  least  alcohol.'  This  does  not  mean  that 
.William  is  a  total  abstainer.  He  drinks  both  beer  and  wine  in  moderation, 
as  all  those  Americans  who  have  been  entertained  by  him  at  the  yacht  races 
at  Kiel,  on  the  Hohenzollem,  at  Berlin,  Potsdam  or  Wilhelmshohe  can  testify." 

— Army  and  Navy  Journal,  December  24,  1910. 
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Any  communication  received  by  the  Kditor,  which  the  writer  desires 
inserted,  which  is  sififned  by  him  and  which  would  be  of  interest  to  the 
readers  of  the  Journal  from  a  military  point  of  view,  will  be  published  in 
this  department.  It  is  especially  desired  to  have  questions  asked  and  small 
items  of  information  given.  Questions  asked  in  one  issue  will  be  answered 
in  the  next,  where  possible  ^by  some  person,  or  persons,  who  is  considered 
to  be  capable  of  driving  authoritative  information  on  the  subject  involved. 
Answers  or  remarks,  regarding  any  such  question  by  any  others  will  al- 
ways be  very  welcome.  The  readers  of  the  Journal  (and  all  others  inter- 
ested in  it  or  its  work)  are  most  cordially  invited  to  make  full  use  of  this 
department. 


PROBABLE  ERROR  OF  GUNS  IN   FIGURE  OF  MERIT 

Columbus  Barracks,  Ohio, 

Decembo*  28,  1910. 
The  Editor,  Journal  U.  S.  Artillery, 

Fort  Monroe,  Va. 
Sir: 

As  Coast  Artillery  Memorandum,  No.  6,  1909,  requires  all  battay  com- 
manders to  submit  Probable  Error  Cards,  showing  "Expectancy  of  Hits" 
as  a  basis,  to  detamine  the  probable  error  of  guns,  and  to  have  a  measure  of 
accuracy  of  the  battery,  it  would  seem,  that  said  factor  should  be  taken 
into  account  in  determining  the  rating  of  the  company  using  said  battery  at 
a  practice. 

To  detamine  the  figure  of  merit  we  have  according  to  Coast  Artillery 
Memorandum,  No.  1,  1910,  for  guns,  the  following: 

M  =  CH  -J^  P,  where  "C"  is  a  factor  based  on  relative  times  of  loading 
for  various  cali  ers  and  various  mounts  and  given  a  definite  value  accord- 
ing to  the  gun  and  mount.  *'H"  is  hits  per  gun  per  minute  and  "P"  is 
probability  of  hitting. 

In  this  formula,  it  is  assumed  that'two  batteries  of  same  mount  and  same 
guns  have  the  same  chance  or  same  expectancy  of  hits  which  to  me  does  not 
seem  necessarily  true.  If  both  guns  are  in  the  same  condition  as  to  wear, 
identical  mount  and  identical  action  of  mount,  it  might  be  so. 

As  a  concrete  example,  we  may  take  battery  Eustis  mentioned  by  Captain 
Hamilton'*'  using  the  ordinary  banded  projectile,  showed  one  gun  giving 
from  date  an  expectancy  of  hits  of  61.7%,  or  six  hits  out  of  ten.  In  other 
words,  the  be^tt  that  could  be  required  of  the  pa'sonnel  was  the  six  hits  out  of 
ten  shots. 

Suppose  another  battery  to  have  an  expectancy  of  hits  of  100%.  If, 
in  a  given  practice,  each  of  these  batteries  made  6  hits,  under  circumstances 
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such  that  CH  and  P  were  the  same,  their  ratings  would  be  the  same.  We 
know,  however,  that  the  personnel  in  the  first  case  did  the  best  they  could 
be  expected  to  do,  while  the  p^'sonnel  in  the  second  case  only  made  six  hits, 
when  they  should  have  made  ten;  yet  the  standing  of  the  two  companies  will 
be  the  same. 

It  seems  that  we  ought  to  have  an  additional  factor  in  the  expression  for 
the  figure  of  merit,  based  on  the  expectancy  of  hits  in  that  particular  battery. 
If  we  call  this  factor  E,  our  expression  for  M  would  be  M  ^  CH   ^  PE  or 
CH 

PE 
To  determine  equitably  the  value  of  **  E"  would  be  the  problem.  This 
factor  should  be  based  on  the  accuracy  of  the  battery  and  could  be  taken 
from  the  data  of  the  trial  shots.  A  probable  error  card  might  be  calculated 
from  the  trial  shots  of  the  previous  season,  taking  all  trial  shots  fired  at  the 
battery  during  the  preceding  year,  and  this  error  factor  be  used  as  a  value 
of  **E*'  in  the  succeeding  season  only;  then  the  next  year,  the  new  data  of 
the  year  be  taken. 

It  is  thought  that  since  the  relative  standing  of  companies  at  target 
practice  is  published  some  account  should  be  taken  of  the  relative  accuracies 
of  the  batteries  concerned,  so  as  to  arrive  at  a  true  figure  of  relative  value 
of  personnel. 

Very  respectfully, 

W.  J.  Buttgenbach, 
Ist  Lieut.,  Coast  Artillery  Corps. 


THE  COMPOSITE  ARTILLERY  TYPE  TELEPHONE 

Fort  Andrews,  Mass., 

January  3,  1911. 
The  Editor,  Journal  U.  S.  Artillery, 

Fort  Monroe,  Va. 
Sir: 

In  reading  the  article  entitled  "Composite  Artillery  Type  Telephone" 
published  in  the  November-December  issue  of  the  Journal,  I  was  impressed 
with  a  statement  made  therein  which,  although  doubtless  not  so  intended, 
may  readily  convey  a  false  impression.  I  refer  to  the  second  paragraph  on 
page  270  as  follows: — "Since  the  currents  in  the  primary  circuits  of  the  dis- 
tant telephones  vary  in  unison  with  that  of  the  home  telephone,  a  secondary 
current  will  be  induced  in  each  distant  telephone  similar  to  that  in  the  home 
instrument." 

Considering  the  home  and  distant  telephones  as  each  a  branch  of  a  divided 
circuit,  supplied  with  current  from  the  common  battery  through  the  retarda- 
tion coils,  it  is  evident  that  a  decreased  resistance  in  the  home  transmitter 
will  result  in  an  increased  flow  of  current  through  the  home  branch  of  the 
circuit.  At  the  same  time,  the  resistance  of  the  distant  transmitter  remain- 
ing unchanged,  the  current  in  the  distant  branch  will  decrease  owing  to  the 
lowered  resistance  of  the  home  branch  of  the  circuit  and  the  action  of  the 
retardation  coils  in  choking  down  any  growth  of  current  from  the  battery. 
Then  although  the  currents  in  the  primary  circuits  vary  **  in  unison,"  so  far 
as  time  is  concerned,  they  actually  vary  inversely  so  far  as  their  strength  is 
conc«Tied ;  i.e.  while  the  current  in  the  primary  circuit  of  the  home  telephone 
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is  increasing,  the  current  in  the  primary  circuit  of  the  distant  telephone  is 
decreasing  at  exactly  the  same  rate,  and  mce  versa.  Still,  the  growing  current 
in  the  S  winding  of  the  home  induction  coil,  induces  exactly  the  same  current, 
except  as  to  direction,  in  the  T  winding  of  its  coil  as  the  failing  current  in  the 
S  winding  of  the  distant  induction  coil  induces  in  the  T  winding.  Since  the 
direction  of  the  induced  current  afifects  only  the  direction  of  vibration  of  the 
receiver  diaphram  and  not  the  sound  produced  by  it,  the  sound  produced  in 
both  receivers  is  identical.  This  action  of  two  currents  of  different  charac- 
teristics producmg  the  same  sound  is  one  of  the  most  interesting  phenomena 
of  telephony. 

Very  respectfully, 

Louis  6.  Bender, 

2nd  Lieut.,  Coast  Artillery  Corps. 


AMENDMENTS  TO  REMINDER  LISTS 

Fort  H.  G.  Wright,  N.Y.,  January  9,  1911. 
The  Editor,  Journal  U.  S.  Artillery, 

Fort  Monroe,  Va. 
Sir:— 

I  wish  to  invite,  through  your  correspondence  colunms,  suggestions 
from  officers  of  the  Corps,  that  will  be  of  use  to  me  in  amending  Reminder 
Lists  for  Service  Practice  published  last  year.  I  shall  greatly  appreciate  any 
hints  that  may  be  furnished,  and  request  that  same  be  mailed  to  me  at  an 
early  date  to  the  above  address. 

Very  Respectfully, 
W.  E.  Ellis, 

Major,  Coast  Artillery  Corps. 


F.  C.  SYSTEM  TESTS  SHOWN  GRAPHICALLY 

Fort  Worden,  Washington,  January  10,  1911. 
The  Editor,  Journal  U.  S  Artillery, 

Fort  Monroe,  Va. 
Sir: 

I  am  enclosing  herewith  a  print  which  I  think  shows  the  advantages 
of  the  graphic  method  of  keeping  the  data  of  the  maintenance  tests  in  the 
Fire  Control  System. 

Of  course  graphical  methods  are  almost  always  advantageous,  but  when 
such  a  mass  of  figures  as  the  test  of  a  large  fire  control  system  comes  in  at  the 
end  of  the  month,  I  certainly  think  that  a  clearer  and  quicker  view  can  be 
had  of  the  condition  of  the  system  and  faults  more  readily  discovered,  if  the 
figures  are  plotted  at  once. 

As  shown,  the  curve  is  made  continuous  for  a  year  and  the  new  year 
started  over  the  same  ground,  with  all  effort  made  to  make  it  keep  below  the 
preceding  record. 

These  particular  curves  are  extracts  from  tests  during  the  wet  seaaon 
showing  the  results  of  treating  the  station  wiring  with  a  preservative  and 
insulating  compound. 

Very  respectfully, 

E.  Canfield,  jr., 

Captain,  Coast  Artillery  Corps. 
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1  NIGHT  SHORE  SIGNAI/i  TO  TUG 

Fort  Moultrie.  South  Carolina, 

January  8,  1911. 
The  Editor,  Journal  U.  S.  Artillery. 

Fort  Monroe,  Va. 
Sir: 

The  following  may  be  of  interest  (o  any  one  desiring  to  provide  means  of 
signalling  the  tug  from  shore  at  night  drill  or  night  practice. 

Night  Shore  Signals  to  Tugs 

Place  a  cross  arm  twenty  (20)  feet  long  on  a  shore  signal  mast  and  place 
five  (5)  white  incandescent  lights,  with  reflectors  arranged  to  project  light 
towards  tug,  as  follows: 

One  at  intersection  of  mast  and  cross  arm;  one  at  each  end  of  cross  arm; 
one  ten  (10)  feet  above  and  one  ten  (10)  feet  below  intersection  on  mast; 
numbered,  top  1,  right  2,  bottom  3,  left  4,  center  5. 

O 


^  o  6"  o& 


The  following  combinations  are  possible: 

1254-1235-2345-1534-1234-12345-153-452-123-234-143-412-12-14-42 
and  13.  A  single  light  is  apt  to  be  confused  with  some  other  shore  light, 
and  should  not  be  used. 

The  ordinary  night  signals  make  use  of  colored  lights,  but  so  much  of 
the  light  is  lost,  especially  with  red,  that  the  signals  are  not  distinguishable 
at  as  great  a  distance  as  a  combination  of  all  white  lights. 

The  device  for  this  system  is  easily  constructed  on  the  ordinary  signal 
masts  used  for  day  signals  at  artillery  posts,  and  a  plug-in  board  arranged, 
numbered  as  above  so  the  plugs  can  be  inserted  for  any  given  signal  and  the 
power  switch  thrown  so  as  to  give  the  completed  signal  at  once. 

This  system  is  in  use  at  Fort  Moultrie,  S.  C.  The  various  signals  being 
given  numbers  and  meanings  similar  to  system  devised  by  Major  Ellis. 

To  signal  the  tug,  all  search  lights  are  removed  from  tug  and  from  across 
line  of  sight  to  tug.  This  warns  tug  detail  to  look  out  for  signal.  The  sig- 
nal desired  is  then  made,  and  is  acknowledged  as  in  "Ellis  system**  of  day 
signals. 

Vary  respectfully, 

R.  L.  Carmichael, 
Captain,  Coast  Artillery  Corps. 
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unitary  Topography  for  the  Mobile  Forces.  By  Captain  C.  O.  Sherrill,  U.  S. 
Army.  Sales  Agents:  U.  S.  Cavalry  Association,  Fort  Leavenworth, 
Kansas,  and  U.  S.  Infantry  Association,  Washington,  D.  C.  5?<i^  x  8'<i . 
xviii  +  356  pages.     164  il.    1  pocket  map.     1910.     Price,  $2.50. 

The  popularity  enjoyed  by  ''Military  Map  Reading"  published  in  1909 
by  Captain  C.  0.  Sherrill,  C.E.,  U.  S.  Army,  of  which  10.000  copies  were  sold, 
bids  fair  to  be  exceeded  by  "Military  Topography  for  the  Mobile  Forces" 
by  the  same  author.  Captain  SherriU's  position  as  instructor  at  the  U.  S. 
Service  Schools,  Fort  Leavenworth,  Kan.,  and  the  adoption  of  his  latest 
book  as  a  text-book  therein  is  a  sufficient  guaranty  of  the  value  of  the  work. 
Its  special  features  recommend  it  to  the  officer,  be  he  of  the  regular  or  auxiliary 
forces,  desiring  information  upon  the  subjects  treated. 

It  is  too  often  the  fact  that  the  ordinary  text-book  requires  an  instructor 
for  its  elucidation.  In  this  respect  Captam  SherriU's  work  is  unique.  Its 
object,  as  stated  in  its  preface,  is  "especially  to  assist  officers  in  acquiring 
that  trained  topographical  eye  which  grasps  instantly  the  possibilities  and 
limitations  of  the  terrain  in  its  influence  on  the  military  situation"  and  the 
treatment  is  of  the  utmost  simplicity. 

The  book  is  in  three  parts, 
I.     Military  Map  Heading: 
II.     liGlitary  Surveying; 

III.     Military  Sketching. 

The  first  is  a  revision  and  amplification  of  Captain  SherriU's  earlier  work. 
It  deals  with  means  used  for  determining  horizontal  distances,  methods  of 
representation  of  differences  of  elevation,  of  slopes,  directions  on  maps  and 
visibility,  with  numerous  examples  and  problems  under  each  head. 

A  sub-head  "  Maps  used  for  War  Games  and  Tactical  Problems"  contains 
scales  of  movements  of  military  units  and  information  concerning  such  maps 
which,  because  of  the  fact  that  more  attention  is  to  be  given  in  our  service 
to  these  methods  of  military  instruction,  is  just  now  of  general  interest. 

The  necessity  for  exactness  as  a  guide  and  check  on  estimates  of  ground 
forms  and  a  grasp  and  comprehension  of  ground  is  insisted  upon,  hence  Part  II. 
gives  the  means  necessary  for  comparing  angles  and  distances  in  making 
required  measurements,  the  plane  table  and  stadia  methods,  as  the  best  for 
acquiring  skill  in  accurately  estimating  distances,  slopes  and  elevations,  being 
given  special  prominence. 

Separate  chapters  deal  with  the  various  instruments  used  and  their 
adjustment,  scales  and  verniers,  selection  of  scales,  vertical  angles,  contour 
surveying  and  map  reproduction. 

Much  concerning  military  topography  and  the  instruments  of  precision 
used  in  topographical  surveying  necessarily  trespass  upon  other  works  treat- 
ing of  the  subject  but  the  author's  extreme  modesty  in  so  carefully  giving 
credit  where  due  is  not  always  so  noticeable  in  like  cases. 
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The  secret  of  success  of  certain  text-books,  notably  those  of  the  various 
correspondence  schools,  is  by  many  deemed  to  be  that  they  deal  with  the 
subject  treated  from  the  standpoint  of  the  student  who  has  no  knowledge 
whatever  of  the  matter  to  which  he  is  introduced.  With  this  in  mind  a 
reason  is  apparently  found  for  illustrating  in  this  work  an  ''original  package" 
of  "Kohinoor"  lead  pencils,  a  bottle  of  drawing  ink  and  a  rubber  and  a 
knife  eraser  and  for  representing  and  describing  the  necessary,  but  elusive, 
thumb-tack. 

Military  Sketching,  containing  in  detail  the  method  found  at  the  Army 
Service  Schools  at  Fort  Leavenworth  from  long  experience  to  be  the  best 
for  instruction  purposes,  has  many  valuable  hints  and  is  of  the  greatest  impor- 
tance and  interest. 

Topographical  reconnaissance  reports  are  given  a  chapter  of  their  own 
with  a  simple  and  effective  typographical  scheme  whereby  are  separated  so 
as  to  be  seen  at  a  glance,  the  items  usually  found  in  the  report,  from  those 
shown  in  the  sketch. 

The  use  of  the  many  problems  to  illustrate  the  work  step  by  step  is  of 
especial  benefit  to  those  attempting  a  mastery  of  it  without  the  guidance  of 
an  instructor. 

The  book  of  365  pages  with  145  figures  and  several  tables  for  use  in  com- 
putations, besides  an  excellent  loose  map  of  Fort  Leavenworth  and  vicinity, 
is  from  the  press  of  the  George  Banta  Publishing  Company,  Menasha,  Wis., 
and  is  in  large,  clear  type  and  of  most  creditable  appearance.  The  usual 
separatbn  of  plates  from  their  descriptive  matter  is  noted  in  some  cases,  but 
these  cases  are  unusually  few.  Typographical  errors  are  almost  eliminated. 
The  index — but  then,  what  index  is  perfect? 

Cavalry  Tactics  as  Illustrated  by  the  War  of  the  Rebellioo  Together  with  Many 
Interesting  Facts  Important  for  Cavalry  to  Know.  By  Captain  A.  Gray» 
14th  U.  S.  Cavalry.  Fort  Leavenworth,  Kansas:  U.  S.  Cavalry  Asso- 
ciaton.  6"  x  9".  13  4  l-S?  pp.  1910.  Price:  Cloth.  $1.50;  paper, 
$1.25. 

This  unique  and  most  interesting  volume  has  recently  been  issued  by  the 
U.  S.  Cavalry  Association  and  should  be  in  the  library  of  every  mounted 
officer, — we  might  better  say,  in  the  hands  of  every  student  of  field  service. 

The  book  is  not  a  continuous  narrative,  but  Is  made  up  of  extracts  and 
quotations  from  the  Rebellion  records,  histories,  memoirs  of  commanders 
and  personal  narratives,  the  object  being  to  show  what  cavalry  did  in  that 
great  struggle,  how  it  was  done,  when  and  where. 

The  author's  peculiar  method  of  continuous  extract,  with  indicative 
marginal  notes,  makes  it  easy  for  the  student  to  find  just  what  he  is  looking 
for,  backed  up  by  the  terse  statement  of  the  authority. 

There  has  been  much  discussion  in  recent  years,  as  to  the  comparative 
value  of  saber  and  pistol.  The  exponents  of  each  weapon  will  find  in  Captain 
Gray's  volume  practically  all  the  facts  that  the  Rebellion  brought  out  as  to 
the  use  of  both  arms — and  they  are  legion.  To  us,  this  chapter  is  intensely 
interesting,  while  his  *' summing  up*'  of  the  evidence  would  do  credit  to  the 
canniest  of  judges.  "There  has  been  a  great  deal  of  discussion  in  the  U.  S. 
Cavalry  Service  in  years  past  regarding  the  relative  merits  of  the  revolver 
and  saber.  Such  discussion  is  time  wasted.  Each  weapon  has  Us  distinct 
and  proper  uses  and  neither  can  replace  the  other;  nor  can  either  of  them  he 
discontinued  as  a  necessary  part  of  modem  cavalry  armament.** 
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If  you  want  to  know  what  our  cavalry  has  done  in  the  past,  where  and 
wh^n  and  how  they  did  it,  and  what  good  cavalry  will  do  in  the  future,  read 
this  book. 

Strong  Vincent  and  His  Bri«ide  at  Gettysburg,  July  2,  1863.  By  Oliver  W.  Nor- 
ton,' Private  83rd  Regiment  Fa.  Volunteers.  Published  in  Chicago. 
6x9.    58  pages.     1  il.  and  frontispiece.    1909. 

Any  reliable  recollections  or  data  which  can  contribute  to  a  more  accurate 
history  of  the  Battle  of  Gettysburg,  ought  to  be  published  and  carefully  pre- 
served, especially  regarding  the  great  crises  of  that  important  battle. 

Mr.  Oliver  W.  Norton,  while  acting  as  Brigade  bugler  and  bearer  of  the 
Brigade  headquarter's  flag,  overheard  sCn  important  conversation  and  wit- 
nessed the  execution  of  an  order,  resulting  from  that  same  conversation, 
which  placed  Colonel  Strong  Vincent's  Brigade  in  command  of  Little  Round 
Top,  which  he  relates  in  this  small  volume. 

And  as  Colonel  Vmcent  had  assumed  all  responsibility  in  taking  pos- 
session of  that  strategic  point,  and  as  this  monograph  by  Mr.  Oliver  Norton 
seems  to  prove  the  verity  of  this  gallant  action  by  Colonel  Vincent,  it  as- 
sumes interest  as  a  valuable  addition  to  the  military  history  of  the  critical 
battle  of  the  Civil  War;  and  while  not  tending  in  any  way  to  belittle  the  re- 
markable sagacity  of  General  G.  K.  Warren  in  discovering  Little  Round  Top 
as  the  salient  point  of  the  Southern  attack,  it,  howev^,  gives  full  credit  to 
the  daring  and  valient  execution  of  Colonel  Vincent  in  instantly  occupying 
and  holding  the  crux  of  the  situation  against  tremendous  odds,  entirely  on 
his  self-assumed  responsibility  as  a  Brigade  Commander. 

The  book  relates  how  this  gallant  decision  was  further  glorified  by  his 
heroic  death,  and  that  it  has  established  for  all  times  his  military  wisdom  in 
securing  a  militant  victory,  which  stemmed  the  tide  of  Southern  success, 
and  decided  a  battle  which  proved  to  be  the  turning  point  in  the  greatest 
War  of  modem  times. 

Extracts  from  the  contemporaneous  reports  of  all  the  prominent  generals 
engaged  in  the  action,  and  further  comments  by  able  officers  on  both  sides 
of  the  battle  are  included  in  this  volume  by  Mr.  Norton,  and  tend  to  prove 
the  accuracy  of  the  version  and  substantiate  the  conclusions  of  the  Author. 

The  book  carries  conviction  with  its  account,  and  adds  another  page 
to  the  records  of  the  Civil  War  from  an  entirely  different  point  of  view. 

If,  perchance,  we  take  issue  with  Mr.  Norton's  conclusions  as  here  re- 
viewed, still  let  us  take  the  book  and  read  it,  for  it  reveals  another  version  of 
the  remarkable  bravery  and  sacrifice  of  Colonel  Strong  Vmcent,  who  was, 
however,  but  one  of  the  illustrious  and  innumerable  throng  of  gallant  heroes  of 
that  time,  who  gave  their  all,  and  gave  it  gladly,  on  both  sides  of  the  deadly 
controversy,  and  who  by  their  wisdom  and  sacrifice  have  welded  our  land 
into  a  more  perfect  unity  of  freedom,  love,  and  power. 

A  Hanual  for  Aspirants  for  Ck>mmi88ion  in  the  United  States  Service.  By  Captain 
Ira  L.  Reeves,  U.  S.  Army.  Kansas  City,  Missouri:  Franklin  Hud- 
son Publishing  Company.    4}4"  x  7".    ix  +  219  pp.     1910. 

In  a  well  bound  little  volume  of  219  pages,  entitled  ''A  Manual  for  Aspi- 
rants for  Conmiission  in  the  United  States  Service,"  Capt.  Ira  L.  Reeves, 
U.  S.  Army,  (Retired),  has  compiled  and  originated  a  fund  of  useful  informa- 
tion for  the  ambitious  young  American  seeking  a  Commission  in  his  country's 
military  service.     The  ground  is  fully  covered  from  how  to  obtain  a  Cadetship 
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at  West  Point,  to  how  to  be  third  Lieutenant  in  the  Philippine  Cottstabulary. 
Much  time  will  be  saved  by  the  young  man  seeing  a  comminion  if  he  will 
conmitt  this  little  book  and  besides  he  will  receive  information  that  can  be 
giv«ai  only  by  one  who  has  had  long  experience  with  soldios  and  in  militarj' 
affairs.  This  may  meu)  the  difference  betwerai  a  wrong  and  a  r^ht  start, 
which  is  all-important. 


DISTRICT  ROSTER  OF  TROOPS 

We  acknowledge,  with  thanks,  receipt  of  a  copy  of  a  "  Roster  of  Troops 
serving  in  the  Artillery  District  of  New  London,  commanded  by  Lieut.-Col. 
William  C.  Rafferty,  C.A.C."  The  mformation  is  of  date  January  15,  1910. 
and  was  compiled  by  Capt.  H.  S,  Kerrick,  C.A.C,  then  Adjutant  of  the  New 
London  district. 

Such  a  roster  for  each  district  in  the  Coast  Artillery  would  be  most  uadul. 
It  contains  the  list  of  the  district  commander  and  staff,  with  date  of  arrival 
in  the  district  and  date  of  detail  od  present  duty. 

For  each  post  are  given  all  particulars  as  to  location,  transportation  lines 
reaching  it,  etc. ;  list  of  officers  and  for  each  company  the  name  of  each  of  its 
enlisted  members  with  date  of  enlistment,  present  duty  (if  any  oth«r  than 
ordinary),  whether  a  gunner,  or  occupying  other  rated  position. 

A  small  map  of  the  district  shows  the  relative  locations  of  the  various 
posts,  distancee  between  them  and  to  nearby  places. 

The  idea  of  this  roster  is  excellent  and  we  should  think  every  district 
would  And  a  similar  one  of  the  greatest  use. 
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MORE  ON  THE  SELECTION  AND  DEFENSE 

OF  NAVAL  BASES 

By  "ABfPHiBious" 


How  often  in  the  course  of  reading  and  conversation  do  we 
meet  the  man  who,  finding  that  some  particular  feature  of  some 
subject  is  in  need  of  reform,  gets  so  enthusiastic  thereon  that 
he  gradually  deludes  himself  into  thinking  that  that  particular 
branch  of  his  subject  is  the  one  and  only  feature  that  deserves 
any  consideration,  or  if  he  does  not  actually  think  so,  his  argu- 
ments tend  to  create  that  impression  in  the  minds  of  others. 
In  the  excellent  article  by  "Colonel  Martin,  an  ex-Confederate 
Officer,"  which  appeared  under  the  above  heading  in  the  last, 
issue  of  the  Journal,  the  selection  of  a  naval  base  is  made  to 
depend  solely  on  the  question  of  its  defense  from  the  land-side. 
The  writer  of  this  article  admits  that  that  feature  has  frequently 
received  too  little  consideration,  but  that  does  not  justify  one 
in  ignoring,  or  belittling,  everything  else. 

In  the  defense  of  a  naval  base,  all  branches  of  the  military 
services  meet.  It  is  the  one  common  ground  where  the  navy, 
the  coast  artillery,  and  the  mobile  army  are  mutually  dependent, 
and  the  selection  of  the  base  and  the  dispositions  for  its  defense, 
should  be  such  as  to  give  a  maximum  general  efficiency,  not  a 
maximum  in  any  one  line  to  the  detriment  of  others. 

The  base  itself  is  a  distinctly  naval  unit,  the  reasons  for  its 
existence  are  so  admirably  stated  by  Col.  Martin,  that  there  is 
no  object  in  a^rain  sroinjr  over  that  ground .    It  is  simply  desired 
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to  emphasize  that  the  base  exists  solely  for  the  navy,  for  the 
repair  and  refitting  of  naval  vessels,  and  therefore  that  the  first 
requirement  in  the  selection  of  a  base  is  that  it  should  be  properly 
adaptable  to  the  needs  of  the  navy,  otherwise  it  has  no  raison 
d'etre.  The  defense  of  the  base  is  a  function  of  the  army,  and 
comprises  both  land  and  sea  fronts,  thus  bringing  in  the  mobile 
army  and  the  coast  artillery. 

Neither  one  of  these  elements  can  be  subordinated  to  the 
others;  if  the  base  does  not  meet  naval  requirements,  there  is 
no  virtue  in  making  it  impr^nable  by  the  army;  again,  if  it  can 
not  be  properly  protected  from  the  sea,  what  is  the  object  in 
having  an  unassailable  land  front?  And,  finally,  an  efficient 
land  defense  is  necessary  no  matter  how  secure  may  be  the  posi- 
tion from  the  sea.  It  is  of  course  true  that  the  navy  affords 
a  defense  for  its  own  base  by  obtaining  control  of  the  sea,  or» 
strat^ically,  as  a  fleet  in  being,  but  it  does  not  do  this  by  anchor- 
ing behind  the  guns  of  the  fortifications,  or  even  by  maneuver- 
ing in  the  vicinity.  Nelson's  saying,  ''I  consider  the  best  defense 
for  his  Sicilian  Majesty's  dominions  is  to  place  myself  alongside 
the  French,"*  illustrates  the  true  rdle  of  the  navy  in  coast  defense, 
and  in  no  way  affects  the  location  of  the  base,  or  the  fact  that 
the  immediate  tactical  defense  lies  with  the  army.  This  feature 
also  is  fully  treated  by  Cjol.  Martin,  and  will  not  be  further  dis- 
cussed. 

Col.  Martin  shows  that  from  the  land  defense  side  the 
most  suitable  site  for  a  base  is  on  a  small  island,  and  the  least 
favorable  on  the  bay  of  a  continent,  or  large  island,  and  that 
the  further  it  is  retired  the  more  difficult  it  will  be  to  defend. 

Now  what  is  the  ideal  from  the  sea  front?  Col.  Martin 
lays  down  in  his  conclusion  as  an  indespensable  requirement 
for  the  base  that  "its  own  inherent  strength  and  susceptibflity 
for  defense  shall  be  such  that  a  relatively  small  garrison  may 
render  it  impr^:nable  by  land  and  sea."  Webster  defines 
impregnable  as  "not  to  be  stormed,  or  taken  by  assault,  uncon- 
querable." But  that  is  not  sufficient.  The  object  of  the  coast 
artillery  defense  is  to  protect  the  base  from  the  enemy's  fleet, 
not  merely  from  capture,  but  also  from  damage.  The  same 
remark,  of  course,  also  applies  to  the  land  side,  but  a  suitable 
defense  against  capture  from  that  side  will  also  defend  against 
damage,  for  it  is  obvious  that  if  the  army  of  the  enemy  reaches 
a  position  where  it  can  shell  the  base  itself,  the  capt\u*e  of  the 
place  is  not  far  distant.    The  same,  however,  does  not  hold  on 

^  Mahan'8  Life  of  Nelion.  p.  966. 
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the  sea  fronts  as  the  enemy  could  bombard  the  base  without 
any  idea  of  attanpting  its  capture  or  of  running  by  the  fortifica- 
tions. It  is  as  much  the  duty  of  the  coast  artilloy  to  prevent 
such  a  bombardment,  as  it  is  to  prevent  a  capture,  for  tilie  base 
must  remain  intact,  if  it  is  to  be  of  any  use  to  our  fleet.  If  an 
attack  is  made,  it  is  not  sufficient  that  we  have  driven  the  enem> 
away  and  perhaps  sunk  one  or  two  of  his  vessels.  If  his  shdls 
have  succeeded  in  destroying,  or  materially  damaging,  the 
drydock,  machine  shops,  coaling  station,  store-houses,  etc.,  of 
the  naval  base,  the  defense  has  not  fulfilled  its  purpose,  and  the 
base  might  as  well  have  been  captured  for  all  the  use  it  will  be 
to  our  fleet.  This  brings  up  our  primary  requirement  that  the 
base  exists  solely  for  the  benefit  of  the  navy.  The  tactics  of 
the  defense  must  therefore  be  such  as  to  keep  the  enemy  at  such 
a  distance  that  it  cannot  harm  the  base  in  any  manner. 

It  is  universally  conceded  that  ships  will  engage  coast  for- 
tifications only  under  exceptional  circumstances.  But  if  a  fleet 
could  inflict  material  injury  to  a  naval  base,  particularly  if 
the  latter  is  a  very  important  one, — without  coming  under  a 
destructive  fire,  what  naval  commander  would  hesitate?  To 
establish  a  naval  base  in  such  a  situation  would  simply  be  an 
invitation  to  the  enemy  to  destroy  it  from  the  sea. 

The  character  of  the  targets  of  the  attack  and  defense  is 
important.  The  enemy's  vessels  can  fire  on  a  dockyard  at  the 
extreme  ranges  permitted  by  their  gun  mountings,  this  may  be 
taken  at  15,000  to  20,000  yards  and  their  object  would  be  to  hit 
any  element  of  the  base  with  high  explosive  shells.  The  strik- 
ing energy  is  of  no  importance,  all  that  is  needed  is  for  the  shell 
to  reach  its  object  and  explode.  The  target  is  large  and  vul- 
nerable. Many  shots  of  course  will  be  wasted,  as  accuracy  of 
fire  at  such  long  ranges  cannot  be  expected,  but  it  will  not  need 
many  hits  to  cause  great  damage,  and  if  it  is  possible  to  land 
an  observing  party  to  signal  results  to  the  fleet,  it  would  not  take 
very  long  to  destroy  the  utility  of  the  naval  base  and  the  object 
of  the  attack  would  be  achieved.  On  the  other  hand,  the  defense 
is  firing  at  armored  ships  and  striking  energy  is  of  vital  impor- 
tance. It  is  much  more  difficult  to  damage  a  battleship,  than 
it  is  a  drydock,  or  a  machine  shop.  Therefore,  if  the  ranges  are 
equal,  or  in  other  words,  if  the  base  and  the  guns  of  the  defense 
are  the  same  distance  from  the  fleet,  our  guns  must  so  overmatch 
his  that  we  can  inflict  injury  on  his  ships  at  ranges  beyond  his 
maximum,  i.e.  over  20,000  yards.  This  is  manifestly  impossible. 
Should  such  improvements  in  ordnance  be  made,  navies  would 
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themsdves  take  advantage  of  it.  It  may  be  objected  that  guns, 
only,  are  considered  in  the  defense,  that  mines,  obstractions, 
and  submarines  have  their  part.  This  is  true,  but  since  forti- 
fications are  naturally  advanced  as  far  to  the  front  as  possible, 
an  enemy  at  extreme  ranges  would  be  in  the  open  sea,  where 
mines  and  obstructions  would  not  be  practicable.  The  utility 
of  submarines  is  yet  to  be  tested.  It  would  not  do  to  rely  on 
them  at  the  present  time.  They  may  solve  the  problem,  but 
they  cannot  be  considered  as  more  than  adjuncts,  until  they  have 
been  proven  otherwise.  Therrfore,  it  is  to  gun-fire  that  we  must 
look  to  prevent  bombardments,  mortard  being  of  course  included 
in  the  general  term,  gun.  Failing  such  an  overpowering  type 
of  ordnance,  it  is  necessary  that  the  fortifications  be  advanced 
wdl  in  front,  at  such  a  distance  that  the  base  is  out  of  range 
of  the  fleet,  while  the  latter  is  under  a  destructive  fire.  This, 
therrfore,  points  to  a  bay  in  a  continent,  or  large  island,  as  the 
ideal  position  and  a  small  island  as  the  worst  location  judged 
from  the  sea  front  defense.  This  is  diametrically  opposed  to 
the  land  defense  requirement,  and  a  compromise  must  be  made 
somewhere,  as  is  the  case  in  nearly  all  practical  problems.  An 
island  where  the  base  could  be  completely  sheltered  from  hostile 
fire  by  intervening  hills,  or  a  bay  where  the  land  defense  would 
be  aided  by  natural  obstacles,  such  as  impassable  morasses,  etc., 
would  be  ideal  from  both  standpoints.  Too  much  value,  how- 
ever, must  not  be  placed  on  the  protection  afforded  by  hills, 
as  at  such  long  ranges  the  angle  of  fall  approaches  25^  with  a  slope 
of  fall  of  about  1  on  2,  and  the  protected  area  would  be  very 
limited.  Ideal  situations  are  hard  to  find,  so  the  question  arises  as 
to  where  and  how  compromises  can  be  made;  if  the  coast  artillery 
demands  one  thing  and  the  mobile  army  requires  exactly  the 
opposite,  where  can  the  maximum  general  efficiency  be  found? 

There  is  no  question  but  that  the  location  must  be  suitable 
from  the  standpoint  of  the  navy,  otherwise  it  will  be  unnecessary 
imder  any  circumstances;  also  it  must  be  capable  of  protection 
from  naval  fire.  Each  of  these  is  a  sine  qua  rum.  As  to  its 
capture  from  the  land,  let  a  quotation  given  by  Col.  Martin  be 
again  made.  ''A  nation's  war  policy  is  badly  at  fault,  and  its 
outlook  when  war  b^^ins  will  be  gloomy  indeed,  if  its  naval 
stations  cannot  hold  out  for  a  reasonable  time  without  assistance 
from  the  fleet."  The  italics  are  the  present  writer's.  Is  it  neces- 
sary to  make  the  base  impregnable?  If  it  can  be  done  without 
sacrificing  other  advantages,  so  much  the  better  of  course,  but 
for  a  reasonable  time  covers  the  real  necessities  of  the  case. 
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Col.  Martin  lays  great  stress  on  the  admirable  defensive 
situation  of  Gibraltar  and  cites  the  historic  cases  where  it  with- 
stood protracted  sieges,  notably  one  for  three  and  a  half  years, 
between  1779  and  1782.  It  is  difficult  to  conceive  of  a  case 
where  such  a  length  of  time  would  be  necessary  in  these  days. 
Since  the  Napoleonic  wars,  no  war  has  lasted  for  that  length  of 
time,  except  our  own  Civil  War  and  it  is  universally  conceded 
that  civil  wars  are  in  general  the  most  stubbornly  contested 
and  are  the  most  likely  to  be  protracted.  Any  naval  base  that 
we  might  establish  would  not  be  for  a  civil,  but  a  foreign,  war. 
Events  move  more  rapidly  now,  than  they  did  even  fifty  years 
ago,  and  the  end  is  not  yet  in  sight.  Wars  must  of  necessity 
become  shorter  and  shorter,  as  science  progresses. 

In  these  days  of  21-knot  battleships  and  wireless  telegraphy, 
Nelson's  hunt  for  Napoleon  in  the  Mediterranean,  which  lasted 
nearly  three  months,  terminating  in  the  battle  of  the  Nile,  would 
be  an  impossibility,  and  his  chase  of  Villeneuve  across  the  Atlantic 
and  back,  would  certainly  have  been  concluded  in  the  West 
Indies,  if  not  earlier.  We  should  look  to  present  conditions  to 
determine  what  a  reasonable  time  may  be. 

Any  position  can  be  held  for  a  certain  length  of  time  and 
its  inherent  natural  strength  can  be  artificially  increased  by  the 
construction  of  land  batteries  and  communicating  roads.  Ar- 
rangements can  be  made  for  the  coast  batteries  to  assist  on  the 
land  side,  clearings  can  be  made,  and  a  complete  plan  of  defense 
evolved.  In  considering  the  land  defense  question  such  features 
are  frequently  ignored;  they  should  not  be,  however;  the  subject 
should  be  treated,  not  from  the  standpoint  of  its  natural,  but  of 
its  potential  strength.  If  any  site  is  then  found  not  to  be 
defensible  for  the  necessary  length  of  time,  it  is  of  course  not 
suitable  for  the  base. 

As  a  practical  illustration,  consider  the  question  of  a 
Philippine  naval  base.  Cavite  is  impossible  from  the  navy  view 
point,  as  battleships  cannot  get  within  miles  of  the  shore  and 
docks.  At  Corregidor,  a  secure  anchorage  could  be  formed 
by  the  construction  of  a  breakwater  and  there  is  sufficient  area 
for  the  necessary  shops,  etc.,  of  the  base,  but  they  would  be 
practically  on  a  line  with  the  gun  defense  and  open  to  fire  from 
the  sea,  therefore  untenable  in  the  event  of  naval  bombardment. 
Subic  Bay  is  admirably  adapted  both  to  naval  and  coast  artillery 
demands,  but  is  vulnerable  to  land  attacks,  so  the  question  arises 
as  to  how  long  it  would  be  necessary  to  hold  it.  Let  Col.  Martin 
be  again  quoted,  ''a  fleet  at  any  of  th^e  places  (Honolulu,  San 
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Francisco,  or  New  York)  could  probably  afford  an  effective, 
strat^c  defense  to  the  Philippine  Islands,  if  we  had  a  well 
stocked,  well  equipped,  and  above  all,  a  well  garrisoned  naval 
base  awaiting  its  arrival  in  Far  Eastern  waters."  He  has 
answered  the  question  himself.  What  need  would  there  be  to  hold 
it  for  a  longer  period? — ^provided,  of  course,  that  we  continue  the 
traditional  Anglo-Saxon  naval  policy  of  keeping  our  fleet  together 
in  one  strong  body,  instead  of  dividing  it  into  fragments  to  be 
beaten  in  detail.  And  provided,  also,  that  our  fleet  would 
endeavor  to  ''put  itself  alongside  the  enemy.''  Is  Subic  Bay 
capable  of  such  a  defense?  If  not,  we  should  look  to  some 
entirely  different  place  from  those  usually  considered.  But  if 
it  can  be  held  for  that  length  of  time,  why  complain  because  it 
cannot  be  made  impregnable? 

There  is  perhaps  no  military  subject  which  requires  a  broader 
treatment  than  this  very  subject  of  the  selection  and  defense 
of  naval  bases,  and  the  proposed  National  Defense  Council  would 
justify  its  existence  ten  times  over,  if  it  did  no  more  than  to 
bring  order  out  of  chaos  in  this  one  subject,  by  uniting  the  minds 
of  competent  statesmen  and  army  and  navy  officers  in  recon- 
ciling tiie  conflicting  "requirements"  made  by  each  branch  of 
the  service. 

In  conclusion,  a  few  words  r^arding  Gibraltar,  which  at 
flrst  sight  appears  to  be  a  practical  example  of  a  successful  base 
open  to  the  sea  and  retired  but  little  behind  the  fortifications. 
In  the  Proceedings  of  the  U.  S.  Naval  Institute,  Nos.  113  and  114, 
will  be  found,  under  ''Professional  Notes,"  memoranda  of  the 
First  Lord  of  the  Admiralty  regarding  the  distribution  of  the 
British  fleet.  It  will  there  be  seen  that  the  Atlantic  fleet  is 
based  on  Gibraltar  in  times  of  peace,  but  in  war  on  home  ports 
and  Gibraltar  then  reverts  to  the  Mediterranean  fleet,  which  has 
Malta  as  its  principal  base.  The  Malta  yard  is  well  to  the 
rear  on  a  bay.  Apparently,  the  British  Admiralty  does  not  place 
any  reliance  on  the  use  of  Gibraltar  as  a  naval  base  during  war, 
notwithstanding  its  impr^:nability.  In  the  days  of  smooth 
bores  and  black  powder,  the  height  of  the  guns  gave  the  artiller>' 
defense  at  Gibraltar  a  very  distinct  advantage  in  range  and 
destructive  effect,  but  the  increase  in  the  power  of  ordnance 
has  practically  nullified  it,  and  the  relations  between  the  attack 
and  defense  are  by  no  means  as  they  were  before  the  introduction 
of  rifled  cannon.  Historical  examples  showing  the  merits  of 
Gibraltar  as  a  naval  base  are  worthless  in  the  light  of  the  present 
ordnance. 


INVESTIGATION  OF  GASOLENE  ENGINES  WITH 
A  VIEW  TO  DETERMINING  THEIR  SUIT- 
ABILITY AS  A  SOURCE  OF  POWER 
FOR  COAST  DEFENSE 
INSTALLATIONS 

By  Captains  JOHN  0.  STEGER  and  FRANK  T.  HINES,  C.  A.  C. 

Appr0T«d  Solution,  Advanced  Coarse,  Department  of  Engineering 
and  Mhie  Defense,  Coast  Artillery  School 

(Continued  from  Jan.  •Feb. »  1911,  JoumaL) 


Data  and  Results  of  Standard  Heat  and  Efhciency 
Test  of  25  K.  W.  Direct  Connected  Gas  Motor  Set,  Arranged 
acgording  to  the  short  form*  advised  by  the  engine  test 
commtttee,  american  society  of  mechanical  engineers. 
Code  of  1902. 

(Made  during  first  few  hours  work  on  problem.  For  more 
aeeurate  regulation  see  page  149.) 

1.  Made  by  Captains  J.  0.  Steger  and  F.  T.  Mines  of 
Coast  Artillery  Sehool^  on  engine  located  in  laboratory  of  Coast 
Artillery  School,  Fort  Monroe,  Virginia,  to  determine: 

a.  Whether  the  set  can  fulfill  its  contract  guarantees. 

b.  The  full  load  and  25%  overload  efficiency  of  the  set. 

c.  The  cost  of  electrical  energy  at  the  switchboard. 

d.  Whether  (he  set  is  adapted  for  service  use  with  a 
statement  of  installations  for  which  it  is  suited. 

e.  Determine  heat  balances  and  electrical  losses. 

2.  Date  of  trial :    September  22, 1910. 

3.  Type  and  class  of  engine:  Gas  Motor  No.  Bi96-Type 
G.  M.'lt-Form  A-t.  H.  P.  4S-B4.  Speed:  560  R.  P.  M. 
Four  stroke  eyde,  gasolene  fuel.  Made  by  The  General  Electric 
Company,  Schenectady,  N.  Y.  (For  information  regarding  gen- 
erator and  fan  motor,  see  **Data  Sheet".) 

4.  Kind  of  fuel  used:  Gasolene,  specific  gravity,  .727 
(Baumi  62.6)  at  70  degrees  Fahr. 

5.  Dimensions  of  engine: 

a.    Class  of  cylinder  (working,  or  for  compressing 
the  charge) :    Working  artd  compression. 

^  Ittms  in  the  form  are  in  roman,  data  from  the  problem  in  italics. 

(US) 
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b.  Single  or  double  acting:    Single. 

c .  Cylinder  dimensions : 

Bore  6^  inches. 

Stroke  . .  .  .fif  inches. 

d.  Average  compression  space,  or  clearance,  in  per 
cent.:    2^. 

e.  Horse-power  constant  for  one  lb.  M.  E.  P.  and 
one  revolution  per  minute:    .00113. 

TOTAL  QUANTITIES 

6.  Duration  of  test:  FuU  load,  six  {6)  hours;  25%  over- 
load  J  two  (2)  hours. 

7.  Gas,  or  oil,  consumed: 

FuU  load 203.3  lbs.,  gasolene. 

25  %overload  ....  90.9  lbs.,  gasolene. 

8.  Cooling  water  supplied  to  jackets:  2i0  Ws.  per  minute. 
{Data  supplied  by  Dept.  of  Engineering  and  Mine  Defense.) 

9.  Calorific  value  of  fuel  by  calorimeter  test,  determined 
by  calorimeter:  18,500  B.T.U.  per  pound.  (Data  supplied  by 
Dept.  of  Engineering  and  Mine  Defense.) 

PRESSURES  AND  TEMPERATURES 

10.  Pressure  at  meter  (for  gas  engine)  in  inches  of  water: 
Not  taken. 

11.  Barometric  pressure  of  atmosphere: 

a.  Reading  of  barometer:     {at  25^  C.)  30.27  inches. 

b.  Reading  corrected  to  32  degrees  Fahr. :  30. H  inches. 

12.  Temperature  of  cooling  water: 

a.  Inlet:    FuU  load,  {average)  73"". 5  C;  16^''. 2  Fahr. 

b.  Outlet:    FuU  load,  {average)  83''. 2  C;  181''.7  Fahr. 

13.  Temperature  of  gas  at  meter  (for  gas  engine) :  Not  taken. 

14.  Temperature  of  atmosphere:    32"^. 9  C. 

15.  Temperature  of  exhaust  gases:    Not  taken. 

DATA  RELATING  TO  HEAT  MEASUREMENTS 

16.  Heat  units  consumed  per  hour  (pounds  of  oil,  or  cubic 
feet  of  gas  per  hour,  multiplied  by  the  total  heat  of  combustion) : 

FuU  load 626,8^2  B.  T.  U. 

Overload 8^0,594  B.  T.  U. 

17.  Heat  rejected  in  cooling  water,  per  hour: 

FuU  had 307,m  B.  T.  U. 

Overload 310,8W  B.  T.  U. 
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SPEEDS 

18.  Revolutions  per  minute: 

FuU  load 556.2  R.P.M.  {Average.) 

Overload 558.0  R.PJt.  {Average.) 

{Unusualy  due  to  setting  of  governor.) 

19.  Average  number  of  explosions  par  minute: 

FuU  load 556.2    [esHmated 

Overload 558.0    \  from  R.P.M. 

INDICATOR  DIAGRAMS 

{Not  taken.) 

20.  Pressure  in  lbs.  per  sq.  in.  above  atmosphere: 

IstCyL     2ndCyl. 

a.  Maximimi  pressure  

b.  Pressure  just  before  ignition       

c.  Pressure  at  the  end  of  expansion 

d.  Exhaust  pressure  

e.  Mean  effective  pressure  

POWER 

(  Direct  connected^  cards  not  taken.) 

21.  Indicated  horse-power: 

First  cylinder    H.  P. 

Second  cylinder H.  P. 

Total ; H.  P. 

22.  Brake  horse-power   H.  P. 

23.  Friction  horsepower  by  friction  diagram    . .  H.  P. 

24.  Percentage  of  indicated  horse-power  lost  in 

friction % 

STANDARD  EFFICIENCY  AND  OTHER  RESULTS 

25.  Heat  units  consumed  by  engine  per  hour: 

(Direct  connected,  cards  not  taken.) 

a.  Per  indicated  horse-power    B.T.U. 

b.  Per  brake  horse-power    B.T.U. 

26.  Pounds  of  oil  or  cubic  feet  of  gas  consumed  per  hour: 

a.  Per  indicated  horse-power:     See  {21).    Not  taken, 
h.  Per  brake  horse-power :     See  {21).    Not  taken 

ADDITIONAL  DATA 


27.    Speed  variation  from  full  to  no  load: 

Istirial  ,  .55ito558R.P.M.,oriR.P.M.,equalto.72 


2nd  trial. 55Jito556R.P.M.,or2R. P.M.,  equal  to. S6% 
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28.    Voltage  regulation  from  full  to  no  load: 

112  volts  to  125  voUs  for  5  seconds  and  then  retitmed 
to  112  volts. 

^.    Thermal  efficiency  at  full  load  and  25  %overload: 

One  H.P.  -  ^.*8  B.T.U.  per  minvte. 
OneH.P.  •^£545  B .T .U .  per  hour . 
Useful  output  (see  heat  baianeet) 

during  "fuU  load."  -  S1S,190  B.  T.  U. 

Vuful  output  due  heat  baianees) 

during  "S6%  overioad."  -  tH,tOO  B.  T.  U. 

Total  heat  suppUed  engine 

during  "fuU  load."  •  3,761,050  B.  T.  V. 

Total  heat  supplied  engine 

during  "25%  overload."  =  1,681,188  B.  T.  U. 

Thermal  Eff.  =  ~|j^  -  .157-  13.7%—fuaioad. 

Of  i0l,(/0U 

Thermal  Eff.  -  /ffl^o  -  .128- lg.8fi>—(merlcad. 

30.    HeatbabmceB! 

FuU  lead.  26%  averhad. 
B.T.V,         B.T.V. 

1.  Heat  units  supplied  en- 
gine*  SJ61,060        1,681488 

2.  Heat  represented  in  fan 
motor,  armature,  series, 

shunt,  and  interpole  fields  115,888  51,816 

3 .  Heat  represented  in  use- 

fuloutputt 515,180  21U.2O0 

4 .  Heat  loft  in  the  exhaust, 
radiation,  conduction, 

etc 1,285.602  nS.iH 

♦  18,§00  B.  T.  U.  X  t(>S.S   lb$.  =  3,762,050 
18,500  B.T.U.  X  90.875  lb$.  =  1,682, J8S 

]  Pull  load, 

LH.P.  =  J^.U6  B.T.U.  per  minute. 
25.UK.W,  =SS.7H.P. 
!,2M6  X  'W.7  =  im  B.T.U.  per  minuU. 
14S1  X  <fO  X  tf  =  515,160  B.T.U.  in  6  hours. 

Overload. 

56.9  B.  T.  U.  X  SJ.S7  =  2785  B.  T.  U.  per  minute. 
1785  X  «>  X  t  =  t2JI,,fO0  B.T  U.  in  t  hour: 


1» 


S.    Bat  earned  at  im  At 

Taai S^TOjOSO        UOiJtf 


I 


a.     CKMKnUUCT  GTAKANTEBS 

31.  The  MBL  fulfiis  its  ooBtnct  gmnrntitcs^  as  shovQ  by  the 
UMomiag: 

As  GmmMnmtttd  RmmtU  of  Tmi 

Gms  Malar  Sai  FmU  Lomi   Omrkmi 

a.P iS-U  M.€5          UM 

K.W.lmeiadmtfmmmaim^  tr^  tfM          SSM 
Spmi  (S%  from  fmU  ioma  lomd) 

{Set  No.  17)    5$0  SUM          SS8 

Vobage 115  1H.9A         115M 

Awtperes     fl7  il8,7?         #7t.f 

Foil  Mdor 

Speed 1050  WW            1060 

Voltage 115  IHM         115  Ji 

Amperes     2S.5  19.28          19.1 

H.P S  t,97             i.l99 

Temperatures 

OutUt-^wt  to  exceed  85  C,  8SJi   C.     99.8  C, 

Jacket  water  90  C,  91.SSF,     91. OAF, 

Air  temperature 95  F. 

C.      COST  OF  ELECTRICAL  ENERGY 

32.  Cost  of  electrical  energ>'  at  switchboard: 

Fuel,  etc.  Full  load.  iS'\  Ovtrload, 

used.  Ami.  Cost.  Amt.  Cost. 

Gasolene     ,    5.584  12.5    .697    .0277       .7485    12.5    .985    .0298 
Cylinder  oti      .216  65      .HO   .0055       .270     65        .176    .0056 

HM  gals,  used  in  S  hours.) 

Total  .887   .0882  1.111    .0364 

Note: — A  large  amount  of  cylinder  oil  leaked  out  through  (he 
gear  boxes  during  the  eight  hours  run. 

REMARKS 

During  both  the  full  and  overload  runs  it  was  attempted  to 
keep  the  gasolene  supply  to  a  minimum  by  adjustments  of  the 
''gasolene  needle  valve''  and  the  "hot  and  cold  air  valve." 
The  supply  of  gasolene  required   seemed   to  increase  slightly 
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during  the  full  load  run.  The  engine  ran  with  the  needle  valve 
set  at  2  +  1  notches  for  3i  hours,  when  it  back-fired  and  stopped 
for  four  minutes.  The  needle  valve  was  set  at  3  notches  for  the 
next  2  hours;  this  was  changed  to  2  +  2  notches  during  the  last 
half  hour,  on  account  of  number  four  cylinder  missing ;  the  set- 
ting seemed  to  be  about  right. 

After  four  hours  running  the  engine  stopped  for  four  minutes, 
the  rubber  hose  to  gasolene  measuring  tank  was  found  rotted 
through  and  the  gasolene  supply  cut  off. 

After  15  minutes  of  overload  run  with  needle  valve  set  at 
2+2  notches  the  engine  slowed  down  slightly  and  needle  valve 
was  set  at  3  and  timer  retarded  about  i  of  the  distance  between 
notches.  At  the  end  of  the  first  hour  the  speed  dropped,  the 
needle  valve  was  changed  to  3  +  1  notches  and  the  timer  retarded 
about  i  inch.  The  voltage  dropped  almost  immediately  from 
115  to  105  and  two  minutes  later  the  timer  was  advanced  i  inch 
and  the  voltage  went  back  to  115. 

The  speed  regulation  throughout  the  run  was  very  close 
except  at  the  various  times  that  the  needle  valve  was  changed. 
The  records  on  data  sheet  No.  1  give  a  very  good  indication  of 
the  load,  which  was  kept  quite  constant  throughout,  any  changes 
being  corrected  at  once  without  r^ard  to  recording  periods. 

During  the  first  four  hours  of  run  no  voltmeter  readings  were 
taken  across  shunt  field,  the  voltage  across  terminals  being  the 
same  as  that  across  the  shunt  field  including  the  regulating  rheostat. 

All  temperatures  assumed  a  fairly  constant  value  during 
the  full  load  test,  as  they  also  did  in  the  overload  test  except 
those  of  the  generator  parts.  All  were,  however,  within  the 
limits  allowed  by  the  A.  I.  E.  E.  except  the  interpole  field 
on  overload,  which  exceeded  the  permissible  rise  by  9.9  degrees  C. 

The  needle  valve  screw  head  is  divided  into  ten  numbered 
sectors,  each  of  which  contains  three  notches,  making  30  notches 
to  one  complete  turn  of  the  screw. 


FORM  FOR  REPORT  OF  TEST  ON  GASOLENE  DRIVEN  GEN- 
ERATING SET  NO.  5496.  * 

Makers,  General  Electric  Co.    Purchased  (Date  of  contract),  not 

krurwn. 
Rating  of  engine,  iS-Si  H.  P.;  560  revs.;  6\5  cylinders,  diam.; 

6". 75  stroke. 

♦  Form  required  in  Dept.  of  Engnneering  and  Mine  Defense,  Coast 
Artillery  School. 
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Rating  of  generator,  25  K.  W.,  115  volte;    217  amps,    (useful 

output). 
Rating  of  fan  motor,  S.6  H.  P.;  115  volte;  2S.5  amps. 
Engine  No.  5^96;  generator  No.  189211;  fan  motor  No.  181506, 
Tested,  Sept.  22,  1910.    Duration  at  full  load  run  6  hours;  at 

25%  overload  run  2  hours. 
Voltage  at  which  generator  compounds  flat,  115  volte,  and  560 

R.  P,  M. 
Gasolene  consumption  per  hour  at  full  load,  5.58i  gallons. 
Gasolene  consumption  per  K.  W.  hour  at  full  load,  1 .775  pinte. 
Specific  gravity  of  gasolene,  62.5  Baum6  at  70  °  F.  {.727  S.  G.) 
Average  temperatures  during  full  load  test,  room,  S2''.96  C; 

water  entering  jackete,   7S''.5  C;  water  leaving  jackete, 

8S''.2  C;  air  entering  radiator  UO^^.U  C;  air  leaving  radiator, 

63^  C. 
Output  during  full  load  test,  HUM  volte,  238.05    amps.    = 

27. S6  K.  W.,  including  fan  motor. 
Output  during  25%  overload  test,  115. lU  volte,  291. S  amps. 

=  SS.5U  K.  W.,  including  fan  motor. 
Fan  input,  115.1U  volte,  19.1  amps.   =  2.189  K.  W. 

Temperatures  in  °C  at  end  of  Full  and  Overload  Runs. 


Generator,  frame,  right 


field,  shunt  spool 


<< 


inner  pole  spool 


commutator 

amature^^dconnectkm^ 
pole  tips 


armature  core 


bearing 


Fan  Motor,  frame 


commutator 


field  spool 


armature  core 


27.0 

27.5 

28.0 

27.5 

2Y.5 

27.5 

27.5 

27.5 

27J 

27.0 

28.0 

27M 


FULL  LOAD 


2SSi  OVERLOAD 


Readings 

J^.5 
56.0 


Rise 
[corrected] 

15.5 
28.5' 


ReadifiiTs 

A7.5 
65.0 


58.2  (7A.A)   30.2 {A6.J^)   68.5(87.9) 
U9.5  22.0  5j^.5 

Jt7.5{52.2)   20.0(2^.7)   56.0(76.7) 


Engine,  main  bearing 


**        crank  pin 
**       oil  in  base 


Air 


Sl.O 


56.0 


25.5 

27.5 

27~J~ 

25.0 

Kemarks:     Figures  in  parenthesis  show  temperatures  as  calculated  by  resistanceF 


u.o 

^6.0 
82.0 
U6.0 
58.5 
58.0 
U9.8 

uo.u 
uo.u 

'U8.0 


16.5 
18.5 

-4.5 
18.5 
S1.5 
SO.O 
22.8 
H.9 
12.9 
20.5 

6.0 


50.0 
55.0 
36.5 
1^6 
~58^0 
56.0 
51.0 

uiTo 


Rise 
[corrected] 

20.5 
37.5 
U0.5(59.9) 


29.0 


28.5  (J^9. 2) 

22.5 
I  27.5 
\    9.0 


18.1 
31.0 
28J) 

n/) 

15.5 
28.5 
25.5 


9.0 
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GASOLENE  CONSUMPTION 


FULL  LOAD 


TiBM 

Hn.  I  Min. 

To"  "45 
11    25 

11  27 

12  50 


2 
2 


5 
5 
5 
6 
6 
7 


12 
15 


3    46 

3  48 

4  53 


48 
48 
54 
40 
45 
45 


Grow 
Waicbt  i 
lbs. 

130        ' 
25-2 

22-12 

28-3 

26-13 

28-4 

24-10 

26-9 

91-8 


Weights 


Arm 

loo 

24 
20 
28 
24 
28 
24 
24 


Scale 

30 
1-2 
2-12 

-3 
2-13 

-4 

-10 
2-9 


Can.  ate. !    N«t.  lbs. 


REMARKS 


91.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 


38-8 

22-10 

20-4 

25-11 

24-5 

25-12 

22-2 

24-1 


Total  203-5 


OVERLOAD 


91-8 

91-8 

91-8 

25-12 

24 

1-12 

2.5 

23-4 

24-10 

24 

-10 

2.5: 

22-2 

27 

24 

3    2.5  ■ 

24-8 

27 

24 

3 

2.5 

24-8 

S.G.  .727  =  Bauni6  61  at  70°  F. 
Gasolene  added  to  tank . 

do 

do 

do 

do 

do 

do 

=  33.88  lbs.  per  hour 

=    5.584  gals,  per  hour. 

[Quantities  following  dashes 
indicate  1-16th  of  pounds.] 


95  (can  and  oil) 


Total  185-14 
less   95 


90-14  lbs.  =  45.437  lbs.  pr-  hr. 

7.486  galB.  per  hr 


1  gallon  -  231  cu.  in. 

1^ 
231 

62.^ 

7.48 

8.35  X  .727  =  6.07  lbs.  gasolene  per  gallon. 
203.3 


=  7.48  gals,  percu.  ft. 

=  8.35  lbs.  per  gal.  water  at  S9M  F. 


6.07 

"203.3 
6 

33^50 
6 

5.584^x  8 
26.14 


=-■  33.50  gallons  gasolene,  total. 


33.9  lbs.  per  hour. 


5.684  gals,  per  hour. 


1.776  pints  per  K.  W.  hour. 
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CAIiCULATIONS 

1  H.  P.     42.416  B.  T.  U.  per  minute. 

1  K.  W.    42.416  +  746  -  56.9  B.  T.  U.  per  minute. 

B.  T.  U.  Loss 
Fan  Motor:    Full  load, 

2.215  K.  W.  X  56.9  X  60  X  6  =  45,370  B.  T.  U. 
Generator  Armature:    Full  load, 

2.46  K.  W.  X  20490  -  50,370  B.  T.  U. 
Series  Field:    Full  load, 

.217  K.  W.  X  20490  -    4,443  B.  T.  U. 
Interpole  Field :    Full  load, 

.474  K.  W.  X  20490  =    9,705  B.  T.  U. 
Shunt  Field:    Full  load, 

.293  K.  W.  X  20490  -    6,000  B.  T.  U. 

45,370 

50,370 

4,443 

9,705 

6,000 


Total  -  115,888  B.T.U 


Jacket  Water:  Full  load, 


Lbs.  p«r       T«mp.  No. 

fOlO*  TbM  IBIll* 

240  X  92.7  X  15  -  333,600 

240  X  34.8  X  12  =  100,000 

240  X  17.1  X  15  =  61,550 

240  X  18.7  X  10  =  44,890 

240  X  16.2  X  15  '  58,350 

240  X  18.4  X  20  -  88,300 

240  X  18.0  X  10  =  43,200 

240  X  14.8  X  10  =  35,510 

240  X  19.8  X  18  =  85,550 

240  X  18.7  X  12  =  58,850 

240  X  19.1  X  13  -  59,600 

240  X  19.5  X  11  =  51,500 

240  X  18.9  X  36  =  163,300 

240  X  15.3  X  30  -  110,100 

240  X  15.3  X  30  =  110,100 

240  X  18.0  X  40  =  172,700 

240  X  18.0  X  28  =  121,000 

240  X  18.0  X  35  =  151,200 


1,844,400  B.  T.  U.  total. 
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Fan  Motor:    Overload, 

2.199  K.  W.  X  683      =  15,000  B.  T.  U. 
Generator  Armature:    Overload, 

3.90    K.  W.  X  683       =  26,610 
Series  Field :    Overload, 

.345  X  683  =    2,356 

Interpole  Field :    Overload, 

.780  K.  W.  X  683         =    5,324 
Shunt  Field :    Overload, 

.370  K.  W.  X  683        =    2,526 


51,816  B.  T.  U.  total. 


Jacket  Water:    Overload, 


Lbs.  per       Temp.  No. 

rain.  rise  rain. 

240  X  18.0  X    3  =  12,950 

240  X  21.6  X  17  =  88,150 

240  X  23.4  X  13  =  73,000 

240  X  22.3  X  18  =  96,300 

240  X  21.6  X  18  =  93,300 

240  X  21.6  X  18  =  93,300 

240  X  19.8  X  18  =  85,500 

240  X  22.0  X  15  =  79,180 

Total  =  621,680  B.  T.  U. 
5.    e.   H.P.  constant  for  1  lb.  M.E.P.  and  1  R.P.M.  per  min. 

„  p  _  PLAN  _  '_^  Xjl*!*^''  X  2 

•        33000  33000  ^  .wn^. 

ELECTRICAL  LOSSES  AND  TEMPERATURE  RISE 

In  calculating  the  electrical  losses  the  mean  of  resistances, 
at  start  and  finish  of  each  run  were  taken  as  the  most  probable 
average  during  that  run.  They  are  the  total  internal  resistances, 
including  the  brush  contacts.  For  usual  methods  see  stand- 
ardization rules  A.I.E.E. 

Armature: 

Before  test,  After  full  load  After  25%  overload 

temp.  =  27^.5  C.  run,  6  hours  run,  2  hours 

V       I  R.  V      I        R.                  V         I       R. 

1.74  41.5  .0419  .86  20.3  .0424  1.665  37.8  .0440 

1.66  41.5  .0400  .88  20.4  .0431  1.26  25.9  .0487 

1.22  29.0  .0420 

mean    .0413  mean    .0428  mean   .0464 
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.0413 


1  +  27.5  X  .0042 


0.361  ohms. 


R.  at  0°  C  = 

0351  X    00^  °°  52°.2  C,  temperature  after  full  load  run. 

0351  X   0042  °°  '^^"''^  ^•'  t®'"P®™^^"''®  after  }i  overload  run. 
Pull  load,  I  =  218.77  +  4.10  +  19.28  -  242.16  amp. 

.V-0413  +  .0428\    1        o  Actv  m    t  \\\    A 
-_     — _  j^rgjrjL  =  2.46  K.W.,  full  load. 


Loss  =  242 


.i5'(' 


Twenty-five  per  cent,  overload,  •!  =  272.2  +  19.10  +  4.42 
295.72  amp. 


3.90  K.W.,  overload. 


Before  test, 
temp.  =  27''.5  C. 

V   I    a 

.10  27.2  .00368 
.15  42.0  .00357 

mean  .00363 
R,  atO'C.  = 


.00363 


1  +  27.5  X  .0042 
.00403  —  .00314 
.00314  X  .0042 

.00410  —  .00314 


Series  Field: 

After  full  load 
run, 6  hours 

V       I  R, 

.105    26.0    .00404 
.152    37.8    .00402 

mean    .00403 
=  .00314. 


After  25%  overload 
run,  2  hours 


V        I 
.11    26.4 
.14    34.8 

mean 


R. 

.00417 
.00403 

.00410 


=  67°.5  C,  temperature  after  full  load  run. 

00314  X    0042    =  72°.8  C,  temperature  after  overload  run. 
Full  load,  I  =  218.77  +  19.28  =  238.05  amp. 

Loss  =  238.05X^^4--^l4=.217K.W.,fullload. 
Overload,  I  =  272.20  +  19.10  =  291.30  amp. 


Loss  =  291.3oY 


Before  tests, 
temp.  =  28°  C. 

V       I  R, 

.31  41.5  .00747 

.22  29.5  .00746 

.31  42.0  .00738 

mean     .00744 


.00403  +  .00410\    1 


1 


nooo 

Interpole  Field: 

After  full  load 
run,  6  hours 

V   I    R, 
.33  37.4  .00882 
.225  26.0  .00866 


=  .  345  K.W.,  overload. 


mean     .00874 


After  overload 
run,  2  hours 

V       I  R, 

.35    38.3     .00914 
.17     18.7     .00909 

mean    .00912 
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R,  at  0°  C. 


.00744 


1  +  28.0  X  .0042 
.00874  —  .00666 


.00666  ohms. 


.00666  X  .0042 
.00912  -  .00666 


74°.  4  C,  temperature  after  full  load  run. 


=  87°.  9  C,  temperature  after  overload  run. 


.00666  X  .0042 
Full  load,  I  -  218.77  +  4.10  +  19.28  -  242.15  amp. 
Loss  =  2^:15  (-00744  +  .p0874^_^  ^  ^^^  j^^    ^,j  j^^^ 

Overload,  I  -  272.2  +  19.10  +  4.42  -  295.72  amp. 
Loss  =  m^*(  2 


;»/.00874  +  .00912\     1  nonv  nr  i     a 

/idOO  °"  K.W.,  overload. 


Before  test, 
temp.  -  27*.5  C. 

V        I        R* 
25.8    1.60    16.13 
25.5    1.58    16.14 

mean    16.14 
K,  at  0°  C. 


Shunt  FitUd: 

After  full  load 
run,  6  hours 

V       I        R^ 
.82    4.38    18.72 
.82    4.35    18.85 

mean    18.79 


After  overload 
run,  2  hours 

V        I         R» 
81.5    4.25    19.18 
81.5    4.30    18.95 

mean    19.07 


16.14 


1  +  27.5  X  .0042 


14.46  ohms. 


1446  X — 064&  ""  '^^"'^  ^•'  temperature  after  full  load  run. 

14*46  X — 0S42  ""  "^^"'^  ^•'  temperature  after  overload  run. 
Full  load,  1-4.10  amp. 
Loss  -  OoY16-14  +  lgi2g)^-^  .  .293  K.  W..  full  load. 


V  2 

Overload,  1-4.22  amp. 

Loss 


T00VI8.79   -h    19.07\     1  o^n  trm  1     ^ 

4.22  [ 2 /io66  "  K,W..  overload. 
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DATA  SHEET  No.  1. 


Average    272.2 


Time 

1 

CO 

r.p.m. 

568 

Lin* 

Ammetei 

[Amperes] 

• 

Voltmeter 

C     Weight  of 
-    f     guperhr. 

9 

Hr. 

10 

ML 

45 

Shunt 
Field 
and 
Arma.  Rheostat 

1 

Motor  1  Shunt 

Brushes 

Lin* 

Shunt 
Field 

K.W. 

» 

217.5 

4 

20 

115.5 

25.15 

11 

15 

564 

220 

4 

19 

113.5 

24.97 

11 

36 

532 

221 

4.25 

19,5 

• 

116 

25.62 

11 

45 

528 

219 

4.25 

19.5 

116     ! 

25.40 

11 

55 

572 

232.5 

4 

19 

114 

26.50* 

12 

00 

572 

217.5 

4 

19 

115 

25 

12 

10 

560 

216 

4 

19 

115 

24.82 

] 

12 

27 

542 

220 

4 

19 

1 

114.5 

25.19 

12 

42 

560 

217.5 

4 

19.5 

115 

25.02 

12 

57 

540 

217.5 

4.25 

19.5 

115.5 

25.12 

1 

17 

562 

217.5 

4 

19 

114.5 

24.88 

1 

42 

568 

217.5 

4 

19 

114.5 

24.88 

2 

20 

572 

217.5 

4.1 

19 

115 

26.02 

2 

43 

556 

218 

4 

19.5 

4.25 

115 

80.5 

25.08 

3 

10 

555 

217.5 

4.2 

19       4.15 

114 

79 

24.80 

3 

50 

546 

216 

4.35 

19.5    4.35 

:    115.5 

82 

24.94t 

4 

20 

552 

218 

4.35 

19.5    4.35 

115 

62 

25.08 

k 

4 

52 

562 

217.5 

i 

4.38  ; 

19.5    4.38 

115.5 

82 

25.13 

4.42     19.1 


115.14 


Average 

218.77 

4.10 

19.28 

114.94 

25.14 

f 

5 

45 

'556 

270     1 

4.45 

19.5 

4.45 

116.5 

80 

31.45 

6 

13 

560 

272.5 

4.6       19 

4.65 

114 

85.5 

31.08 

1 

6 

25 

560 

273 

4.65     19 

4.65 

;  115.5 

87 

31.54 

«f 

6 

50 

564 

274 

4.35     19.2 

4.35 

i  115 

82.2 

31.51 

s 

7 

10 

552 

273 

4.35     19 

4.35 

115.5 

82.5 

1 

31.55 

7 

30 

556 

272 

4.25 

19 

4.25 

114.5 

81.5 

' 

31.15 

> 

7 

45 

558 

1272 

4.30 

19 

4.30 

115     1 81.5 

1 

1              1 

31.28 

31.37 


*  New  speed  indicator. 
t  Speed  at  4:05. 
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CO 
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^  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO  CO 

j9:^9moj«g 

S3 

• 

o 

CO 

- 

9B«q  ui  no 

s; 

Old  310VJQ 

s; 

irfc^i-^cit-odaioooi-Hi-Hi-H 

(M  CO  CO  CO  CO  CO  CO  ^  ^  ^  ^  ^  ^ 

9J03 

foods  p|9y  jo;om  ini^ 
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S3 
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foods 

9f0dj9)U{  J0;BJ9U9f) 
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ej09 

si 

• 

DATA  SHE 
Tempermt 

sdp  9f  od  jo)«jdud{3 
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c-NcJt-oJoaeo-^ioioeotot- 
cieO'^TfT)<iOu5id»oioii5iI5io 

H  aonui  jo^BjauaQ 

1 

26.5  25     27 
39     68     32 

39  61    |34 
42     63.5  36.5 
42    ;  64.5  38 
42     64.5  40 
42    164     41 

40  64     41.6 

41  65     42.4 

41  :  64.8  42.4 

42  65     43 
42     65.3  43.2 
42     64.8  43.8 

1 

JO^BIpBJ  JBuiABOf  Jiy 

1 
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1 
1 
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i 
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Curves  of  consumption  and  efficiency  were  constructed  as 
shown  in  Fig.  13. 

The  heat  value  of  the  gasolene  was  determined  by  the 
Geological  Survey,  Washington,  D.  C.  Report  is  appended 
(page  147) . 

Ammeters  were  calibrated  with  a  standard  instrument 
recently  received  from  the  factory  and  found  correct  by  potentio- 
meter calibration  made  by  Captain  C.  C.  Carter,  Coast  Artil- 
lery Corps,  Instructor. 

The  voltmeter  used  was  one  of  four  checked  and  found  to 
read  the  same  when  corrected  for  index  error. 

The  scales  were  checked  by  standard  weights.  The  half 
hour  weights  were  read  to  the  nearest  4  ounces  and  are  assumed 
to  be  correct  to  the  nearest  2  ounces. 

The  speed  indicator  was  graduated  to  5  R.P.M.,  and  could 
b^  read  to  the  nearest  R.P.M.,  by  interpolation. 

The  thermometers  used  were  compared  and  found  to  read 
together  at  room  temperatures. 

All  electrical  instruments  were  kept  short  circuited  except 
when  read,  except  the  external  circuit  ammeter  (capacity  600 
amperes)  which  was  kept  continuously  in  the  circuit. 

While  the  set  was  being  r^^lated  and  heated  up  prepara- 
tory for  the  i  and  li  loads,  with  straight  exhaust,  cylinder  oil 
was  poured  into  the  crank  chamber  through  one  of  the  ventila- 
tors, unknown  to  the  operators.  About  2  gallons  of  oil  was 
poured  in,  in  this  manner,  and  it  is  evident  that  the  inflowing 
stream  impigned  upon  the  crank  shaft  of  No.  3  cylinder,  and 
an  excess  amount  splashed  into  the  cylinder,  quickly  carbonizing 
and  partially  short  circuiting  the  spark  plug,  and  necessitating 
Ihe  same  being  changed  at  the  end  of  the  i  load  test. 

The  results  of  these  tests  were  therefore  in  doubt  and  the 
'  latter  (li  load)  has  been  disregarded  in  constructing  the  efficiency 
and  consumption  curves. 

The  data  for  the  test  at  i  and  }  loads,  with  exhaust  r^- 
ulariy  installed  at  the  school,  shows  some  inconsistencies  in  the 
weights  of  gasolene  consumed  during  different  periods  of  equal 
length,  and  is  probably  due  to  irregular  running,  both 
noticed  and  unnoticed.  (See  notes.)  These  points  were  not 
entirely  disr^arded  in  constructing  the  curves,  but  a  mean 
line  drawn  between  them,  which  appears  consistent  with  the 
other  curves. 
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Calculation  Table. 
62.426  X  .7363  X  231 


1728 


6.14  lbs.  per  gallon  of  gasolene. 


2545 


^  »  3412  B.  T.  U.  per  K.  W.  Hour,  output. 


I 


K.  W. 


LlM. 


Dura-  ^ 

tion    j 

of  Test,! 

Hours  ' 


Gmaolene  Gasolene  B.  T.  U.       i 

Pounds  per  K.W.     Pints  per  K.  W.  Hour    ;  per  K.W.  Hr.  I 
Hour  atl5C-  Input 


Thermal  Efficiency  of  Set. 


Useful 
Otltput 


lbs.  Gasolene 
K.  W.  X  No.  hrs. 


lbs,  gas.  perKW.  hr.  X  8. lbs,  gas.  per  K. 

W.  hr.  X  19906 


614 


B.T.U.  per  K.W.  hr.  useful  output 
BT.U-  input  per  K.W.  hr. 


Regular  Exhaust  Installation,  C.  A.  School. 


12.73 

46.25  j 

2 

1.818 

2.368 

36200 

9.43 

IK.  88 

59.80! 

2 

1.588 

2.069 

31600 

10.78 

25.21 

61.69 

2 

1.223 

1.593 

24350 

14.01 

25.09 

32.44 

1      ! 

1.293 

1.684 

25740 

13.25 

31.22 

70.88  1 

2    1 

1.135 

1.478 

22600 

15.09 

31.18 

39.88 

1 

1.279 

1.666 

25470 

13.40 

2 

2.841 

Straight  Exhau 

St  Pipe. 

56600 

6.36 

36.13 

3.702 

6.03 

12.68 

42.50 

2 

1.677 

2.185 

33400 

10.21 

19.02 

50.69 

2 

1.332 

1.735 

26520 

12.86 

25.02 

56.13 

2 

1.121 

1.460 

22320 

15.29 

31.31 

88.00 

2 
2 

1.405 

1.830 

1 

27970 

raight  Pipe. 

58000 

12.19 

Service  Muffler,  Sb 

2.912                      3.795 

6.32 

36.81 

5.88 

12.56 

50.06 

2 

1.993 

2.597 

39680 

8.69 

18.74 

58.44 

2 

1.560 

2.032 

31050 

10.93 

25.34 

65.09 

2 

1.286 

1.675 

25610 

13.32 

31.29 

80.90 

2 

1.293 

1.684 

25740 

13.25 

LOG   KEPT  DURING    EFFICIENCY   TESTS  OF  26   K.W.  DIRECT  CON- 
NECTED GAS  MOTOR  SET 

November  11,  1910. 

Before  the  half  load  test  the  air  and  needle  valves  were  care- 
fully adjusted  so  that  the  voltage  dropped  one  volt  on  chang- 
ing the  needle  valve  i  notch  in  either  direction,  also  a  simflar 
drop  in  voltage  would  take  place  on  changing  the  air  valve  two 
notches  either  way. 

At  the  b^^inning  of  the  r^ular  test  the  needle  valve  was 
set  at  2  plus  1  notches  and  the  air  valve  6  notches  from  C 
towards  H. 
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At  12K)4  p.m.,  when  the  run  was  half  over,  the  needle  valve 
was  changed  to  2  plus  i  notches  in  an  effort  to  reduce  the  gaso- 
lene consumption.  It  was  further  reduced  to  2  at  12:16  p.m., 
and  the  voltage  dropped,  showing  that  the  setting  2  plus  i 
notches  was  the  least  setting  that  would  give  a  proper  speed 
r^^ulation  for  the  load. 

The  valve  was  consequently  reset  at  12:20  p.m.,  to  2  plus  i 
notches,  where  it  remained  for  the  rest  of  the  i  load  test.  The 
original  setting  of  the  air  valve  was  found  to  be  correct. 

Before  banning  the  i  load  test,  the  load  was  put  on  and 
the  needle  and  air  valves  so  adjusted  that  a  change  of  i  notch 
in  the  former  or  2  notches  in  the  latter,  in  either  direction,  would 
reduce  the  voltage.  The  original  setting  for  the  i  load  was 
therefore  maintained  throughout  the  run. 

November  14,  1910. 

The  engine  was  first  started  and  put  under  load  for  nearly 
one  hour  before  the  run  was  commenced,  in  order  that  uniform 
conditions  would  obtain. 

The  full  load  run  was  then  started  with  the  needle  valve 
set  at  2  plus  1  notches. 

At  10:30  a  smoky  exhaust  was  noted  and  the  needle  valve 
setting  was  cut  down  to  2  plus  i  notches. 

At  11K)0  a.m.,  knocking  was  noted  in  cylinder  No.  3,  and 
the  needle  valve  was  still  further  closed  to  2;  the  knocking  de> 
creased  and  finally  stopped. 

At  12:50  p.m.,  the  engine  ** backfired/'  and  the  needle  valve 
was  opened  to  2  plus  i  notches. 

TTie  li  load  test  followed  immediately  after  the  full  load 
run  and  the  needle  valve  was  set  for  2  plus  1  notches  for  the 
entire  run. 

November  15,  1910. 

On  this  date  the  several  runs  were  commenced  with  the 
straight  exhaust,  which  consisted  of  a  straight  galvanized  iron 
pipe  21  feet  long  and  3i  inches  in  diameter,  connected  directly 
to  the  exhaust  chamber  of  the  engine. 

The  i  load  run  only  was  made  on  this  date,  with  needle 
valve  setting  at  1  plus  2  notches.  The  run  was  r^ular  except 
that  at  about  3:16  p.m.,  a  circuit  breaker  was  opened  evidently 
by  accident  and  the  load  dropped  from  100  amperes  to  85  amperes 
until  corrected  at  3:17  p.m. 

November  16,  1910. 

The  I  and  full  load  tests,  engine  with  straight  exhaust,  were 


146  GASOLENE  ENGINES 

run  on  this  date.  The  valve  settings  were  as  follows:  Needle 
valve  set  at  2,  air  valve  at  8  notches  from  C  towards  H,  for  i  load  ; 
2  plus  0  for  needle  valve,  with  air  valve  set  at  10  notches  from 
C  towards  H,  under  "full  load." 

November  17,  1910. 

For  the  i  load  the  needle  valve  was  set  at  1  plus  2i  notches, 
with  air  valve  9  notches  from  C  towards  H,  for  the  first  part  of  the 
run.  At  12. -20  p.m.  the  needle  valve  was  changed  to  2,  in  order 
to  stop  "missing"  which  was  noted  at  this  time. 

As  this  did  not  entirely  remove  the  trouble,  the  air  valve 
at  120  p.m.  was  set  at  11  notches  from  C  towards  H.  Neither 
of  these  changes  entirely  corrected  the  missing  and  upon  further 
investigation  it  was  found  that  cylinder  No.  3  was  not  firing, 
due  to  the  porcelain  insulation  inside  the  spark  plug  becoming 
badly  coated  with  carbon,  causing  a  short  circuit  at  this  point, 
the  sparic  being  made  there  instead  of  at  the  spark  gap. 

During  the  li  load  run  the  needle  valve  was  set  at  2  plus  2 
notches,  with  the  air  valve  4  notches  from  C  towards  H.  At 
the  start  and  for  the  first  part  of  the  run,  the  timer  lever  was 
set  i  way  from  R  towards  S.  At  3:25  p.m.,  the  timer  was 
advanced  to  the  "  Run  "  position,  but  had  to  be  moved  back  to  the 
setting  first  given  in  order  to  retain  r^ular  explosions.  At 
the  same  time  the  needle  valve  was  reset  at  2  plus  1  notches, 
with  the  air  valve  5  notches  from  C  towards  H,  and  so  retained 
for  the  rest  of  the  test. 

November  18,  1910. 

On  this  date  the  run  with  muffler  installed  on  the  end  of 
the  straight  exhaust  was  commenced . 

For  the  i  load  run  the  needle  valve  setting  to  start  was 
2  plus  li  notches,  with  air  valve  4  notches  from  C  towards  H. 
Irregular  explosions  were  noted  and  the  needle  valve  was  changed 
to  2  plus  2  notches,  with  air  valve  at  12  notches  from  C  towards 
H.     (1:15  p.m.) 

An  occasional  "miss"  was  noted  in  cylinder  No.  4  at  1:35 
p.m.  and  the  following  needle  valve  and  air  valve  settings  were 
tried  in  an  effort  to  remove  the  same:— 

Needle  valve  2  plus  H  notches,  with  air  valve  14  notches 
from  C  towards  H. 

Needle  valve  2  plus  2  notches,  with  air  valve  6  notches 
from  C  towards  il. 

Needle  valve  2  plus  U  notches,  with  air  valve*  10  notches 
from  C  towards  H. 
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The  last  setting  seemed  to  give  the  best  results,  so  no  fur- 
ther change  was  made. 

One-half  load,  the  needle  valve  setting  was  2  plus  li  notches, 
with  air  valve  set  14  notches  from  C  toward  H. 

November  21,  1910. 

For  the  i  load  the  needle  valve  was  set  at  2  plus  1  notch, 
with  air  valve  at  11  notches  from  C  toward  H. 

The  same  setting  of  the  needle  valve  was  retained  for  both 
the  "full  load  "  and  li  load,  with  the  air  valve  set  in  the  first  case 
at  4  notches  from  C  towards  H,  and  in  the  second  case  9  notches 
from  C  towards  H. 

During  all  the  runs  on  this  date  exceedingly  steady  voltage 
was  particularly  noticed. 

The  fan  motor  bearing  on  the  overload  run  on  the  21st 
inst.,  heated  up  to  64°.2  C.  The  lubrication  was  sufficient  and 
nothing  unusual  could  be  found  the  matter  with  the  bearing 
to  cause  this  undue  heating. 

November  23,  1910. 

For  both  the  full  load  and  the  U  load  runs,  on  this  date, 
with  r^ular  exhaust,  the  needle  valve  was  set  at  2  plus  1  notch . 
Air  vaJve  5  notches  from  C  towards  H. 


REPORT  ON  TEST  OF  GASOLENE 

Department  of  the  Interior 
Bureau  of  Mines 

Washington,  D.C.,  December  28,  1910. 
Major  Richmond  P.  Davis, 

Director,  Coast  Artillery  School, 
Fort  Monroe,  Va., 
Sir:— 

Mr.  Irving  C.  Allen,  petroleum  chemist,  reports  on  a  sample  of  gas- 
olene received  from  you  for  calorimetric  determination  as  follows. 

Laboratory  No.  277. 
Specific  gravity  at  15°  C.  0.7363 
Calories  per  gram  11060 

(B.  T.  U.  per  pound  19908) 

Very  respectfully. 

Van  H.  Manning,  Chief  Clerk. 


[Some  additional  information  on  gasolene  engines  appended  to  the 
original  report,  and  all  data  sheets  except  one,  which  indicates  the  record 
kept,  are  omitted  here.— Editor.] 
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INSTRUCTION  OF   COAST   ARTILLERY  CORPS, 
RHODE  ISLAND  NATIONAL  GUARD 

By  Captain  ARTHUR  P.  S.  HYDE,  Coast  Artillery  Corps, 

United  States  Army 


It  is  a  generally  recognized  fact  that  in  a  war  with  an  over- 
sea power,  our  coast  defenses  must  be  in  a  state  of  preparedness 
at  the  very  outbreak  of  the  war,  in  order  that  they  may  prove 
effective  as  the  first  line  of  resistance.  This  condition  requires 
that  the  defenses  be  manned  by  trained  artillerymen,  and  per- 
mits no  opportunity  of  organizing  and  training  volunteer  troops 
after  war  has  been  declared,  to  supplement  the  regular  garrisons. 

With  a  military  policy  such  as  ours,  it  is  extremely  doubtful 
if  we  will  ever  have  an  adequate  regular  army,  and  therefore 
it  is  our  duty,  both  to  ourselves  as  officers  of  the  army,  and  to 
our  country  to  take  advantage  of  every  opportunity  given  us 
to  overcome  the  disadvantages  of  so  indefinite  and  precarious 
a  policy  as  we  have  followed  in  military  matters,  ever  since  we 
have  been  a  nation. 

Much  as  we  may  desire  an  adequate  reserve  into  which 
men  would  be  transferred  upon  completion  of  their  enlistments, 
instead  of  discharging  them,  and  thereby  losing  entire  track 
of  so  many  trained  soldiers,  we  must  nevertheless  accept  this 
as  one  phase  of  our  national  policy. 

To  supply  this  deficiency,  the  War  Department  is  definitely 
committed  to  the  policy  of  depending  upon  the  Organized  Militia 
of  the  various  states,  and  as  far  as  coast  artillery  reserves  to 
supplement  the  regular  garrisons  of  the  various  artillery  districts 
are  concerned,  it  seems  a  most  admirable  thing.  The  idea  of 
home  defense  which  is  dear  to  the  heart  of  every  citizen  soldier, 
has  an  especial  significance  to  the  coast  artilleryman,  for  upon 
the  outbreak  of  war,  he  is  assigned  to  duty  in  one  of  the  forts 
which  protect  the  entrance  to  the  harbor  of  his  own  home  city. 
It  would  therefore  seem  that  the  coast  artillery  arm  would  appeal 
especially  to  members  of  the  Organized  Militia,  resident  in 
coast  cities. 

(155) 


156  RHODE  ISLAND  COAOT  ARTILLERY  CORPS 

Again,  many  men  who  would  gladly  volunteer  their  services 
in  time  of  war,  but  who  for  personal  or  family  reasons  of  one 
sort  or  another,  are  unable  to  do  so,  can  render  effective  service, 
at  home,  in  the  coast  artillery  reserves. 

The  War  Department  having  adopted  this  policy,  it  is  of 
the  greatest  importance  that  the  coast  artillery  reserves  of  the 
different  states  be  brought,  in  time  of  peace,  to  that  degree  of 
efficiency  whereby  they  can  handle  the  ordinary  elements  of 
artillery  defense,  without  assistance,  so  that  they  may  be  able 
to  man  their  respective  batteries  upon  the  outbreak  of  war, 
without  the  necessity  for  the  regular  troops  to  act  as  instructors, 
at  a  time  when  the  latter  will  have  all  they  can  attend  to  in  making 
their  own  preparations  for  defense. 

To  accomplish  this,  it  is  essential,  first,  that  the  reserve 
ofiicers  be  well  instructed  in  at  least  the  practical  part  of  our 
profession,  and  as  much  of  the  theoretical  as  they  may  individually 
be  capable  and  desirous  of  acquiring.  Secondly,  that  each  reserve 
company  have  a  thoroughly  trained  fire  control  section,  able 
to  go  into  a  station  and  operate  the  various  instruments  without 
delay  or  further  instruction.  And  thirdly,  gun  commanders, 
gun  pointers,  range  and  azimuth  setters,  and  mechanics,  who 
are  proficient  in  their  respective  duties. 

The  coast  artillery  reserve  companies  of  all  the  states  are 
probably  inadequate  in  size  for  war  service,  and  would  there- 
fore have  to  be  recruited  up  from  more  or  less  untrained  men; 
but  a  fire  control  section  is  no  larger  in  war  than  in  peace,  nor 
are  any  more  gun  commanders,  gun  pointers,  range  and  azimuth 
setters,  nor  mechanics,  required.  Therefore  if  these  important 
positions  are  filled  with  men  who  have  had  ample  training  in 
time  of  peace,  and  the  men  of  the  company  generally  instructed 
in  these  important  duties,  it  will  be  a  comparatively  simple 
matter  to  break  in  recruits  for  those  positions  in  the  gun  and 
ammunition  sections,  which  require  less  brain  than  brawn. 

The  writer  has  had  two  years  experience  with  the  armors- 
instruction  of  the  coast  artillery  reserves  of  the  state  of  Rhode 
Island,  and  in  addition,  has  acted  as  instructor  during  combined 
coast  defense  and  militia  exercises,  of  the  coast  artillery  reserves 
of  New  York,  Connecticut  and  Rhode  Island,  during  eight  camps, 
last  summer  being  detailed  by  the  Department  Commander  as 
Inspector-Instructor,  during  the  exercises  of  the  Rhode  Island 
troops. 

Having  made  a  careful  study  of  the  whole  situation,  he 
believes  that  this  article  descriptive  of  the  work  done  during  the 
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past  two  years  in  Rhode  Island,  will  be  interesting  to  coast  artil- 
lery officers  as  illustrating  what  has  been  accomplished,  and  the 
methods  followed,  and  also  may  prove  helpful  to  others  who 
are  undertaking  similar  work  elsewhere. 

In  January,  1909,  a  letter  from  Headquarters  Department 
of  the  East  to  the  Commanding  Officer,  Artillery  District  of 
Narragansett  Bay,  informed  the  latter  that  the  Coast  Artillery 
Corps  of  Rhode  Island  was  to  be  considered  as  a  part  of  the 
personnel  of  that  district,  and  directing  him  to  detail  an  officer 
as  Instructor  of  Coast  Artillery  Reserves.  In  accordance  with 
this  letter,  the  writer  was  detailed  by  a  district  order,  and  the 
method  of  the  instruction  to  be  imparted,  placed  entirely  in 
his  hands. 

The  Coast  Artillery  Corps  of  Rhode  Island  consists  of  six- 
teen companies,  organized  for  administrative  purposes  in  two 
districts  of  eight  companies  each,  each  district  having  a  com- 
plete field  and  staff  organization.  There  are  therefore  two 
colonels,  two  lieutenant-colonels,  four  majors,  twenty-four  cap- 
tains, twenty  first  lieutenants  and  twenty  second  lieutenants. 

Five  companies  of  each  district  are  located  in  Providence, 
one  of  each  district  in  Pawtucket,  one  of  each  district  in  Woon- 
socket,  one  of  the  First  District  in  Westerly,  and  one  of  the 
Second  District  in  Riverpoint. 

After  consultation  with  the  state  authorities,  it  was  decided 
to  begin  theoretical  instruction  of  the  officers  at  once,  and  at  the 
same  time,  start  work  in  preparing  such  material  as  could  be 
improvised  for  practical  instruction. 

In  accordance  with  this  plan  ian  officers'  school,  which  met 
in  the  state  armory  in  Providence,  weekly ,^  was  immediately 
inaugurated,  the  instruction  for  the  most  part  being  by  lecture. 

The  course  was  based  upon  the  suggestions  contained  in 
Circular  No.  21,  War  Department,  1908,  and  included  the  fol- 
lowing subjects,  viz. : — 

a.  The  general  principles  of  coast  defense,  with  special 
application  to  the  conditions  obtaining  in  Narragansett  Bay. 

b.  The  artillery  defense,  including  tactical  organization. 

c.  Tactical  uses  of  guns  and  mortars. 

d .  Gun  construction. 

e.  The  12-inch  disappearing  carriage. 

f .  The  mortar  carriage. 

g.  Explosives. 

h.     Fuzes,  primers  and  projectiles, 
i.     Fire  control  system  including  the  principles  involved. 
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Two  double  base-end  stations  were  erected  in  opposite  comers 
of  the  armory  and  made  as  nearly  like  the  type  stations  as  possible. 
A  scale  was  assumed  for  the  armory  as  1  inch  equal  30  yards. 

It  is  the  intention  of  the  War  Department  to  eventually 
equip  each  large  armory  with  a  dummy  10-inch  disappearing 
gun,  a  dummy  12-inch  mortar,  and  a  dummy  rapid  iRre  gun, 
all  of  full  size,  for  practical  instruction  of  gun  sections,  and  sub- 
caliber  practice.  The  pintle  centers  of  these  were  therefore 
located  on  the  armory  floor,  and  the  latitude  and  departure  of 
each  of  the  first  two  determined  with  reference  to  its  own  primary 
station.  We  thus  had  simulated,  a  heavy  gun  battery,  a  mortar 
battery,  and  a  rapid  fire  battery. 

The  original  plan  called  for  a  fire  commander's  station  in 
the  east  balcony,  to  be  equipped  with  an  azimuth  instrument, 
a  time  interval  bell,  and  telephones  connecting  with  the  battery 
primaries,  the  rapid  fire  battery,  and  a  meteorological  station 
to  be  established  in  one  of  the  towers  of  the  armory.  Upon 
learning  that  the  War  Department  intended  supplying  the  full 
standard  equipment  for  this  station,  including  a  fire  commander's 
plotting  board,  it  became  necessary  to  modify  this  plan,  and 
pending  the  receipt  of  the  material,  the  fire  commander's  station 
was  held  in  abeyance. 

House  type  phones,  equipped  with  head  receivers  and  breast 
transmitters,  were  purchased  by  the  state,  and  installed  in  the 
stations  in  accordance  with  the  requirements  of  the  fire  control 
system. 

Communication  was  thus  obtained  between  the  plotting 
room  and  the  primary  and  secondary  stations,  the  plotting  room 
and  the  gun,  and  the  primary  station  and  the  battery  commander, 
of  each  battery.  Provision  was  also  made  for  communications 
to  the  fire  commander's  station  whenever  it  should  be  erected. 
The  gun  phones  and  battery  commanders'  phones  were  placed 
in  boxes  on  the  armory  wall  in  rear  of  the  pintle  centers  marking 
the  future  location  of  the  gun  and  mortar.  It  was  thus  possible 
to  keep  these  telephone  operators  in  training,  as  well  as  those 
employed  in  the  plotting  room  and  observing  stations. 

The  time  interval  system  consisted  of  three-inch  single 
stroke  gongs  in  all  the  observing  stations,  and  five-inch  gongs 
at  the  batteries,  all  on  the  same  circuit.  It  being  impracticable 
to  obtain  a  time  interval  clock,  a  strap  key  was  placed  in  the 
circuit,  and  it  was  operated  by  a  man  equipped  with  a  watch 
having  a  second  hand.  Except  for  being  a  monotonous  duty 
for  the  operator,  the  scheme  worked  admirably. 
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For  observing  instruments,  two  obsolete  Keuflfel  and  Esser 
azimuth  instruments  were  obtained  upon  authority  of  the  Depart- 
ment Commander  on  memorandum  receipt  from  the  district 
ordnance  officer,  and  mounted  in  the  stations  of  the  gun  battery. 
To  avoid  the  extremely  awkward  method  of  reading,  inherent  in 
this  instrument,  a  horizontal  brass  plate  was  clamped  to  the  foot 
of  the  yoke,  90^  to  the  left  of  the  original  vernier,  and  on  this, 
a  paper  vernier  pasted,  so  graduated  that  forty-nine  divisions 
corresponded  to  fifty  divisions  of  the  limb.  It  was  thus  possible 
to  read  fractions  of  a  degree  in  hundredths  instead  of  seconds. 
It  will  be  remembered  that  the  least  reading  on  the  limb  of  these 
old  instruments  is  one-half  a  degree.  This  arrangement  also 
enabled  the  reader  to  stand  in  a  convenient  place,  without  inter- 
fering with  the  observer,  the  old  vernier  being  directly  beneath 
the  eye-piece. 

With  five  companies  using  the  armory  on  a  single  night, 
it  was  necessary  that  there  be  no  interference  between  the  artil- 
lery and  infantry  drills,  which  made  it  undesirable  to  have  a 
target  on  the  floor.  A  light  cable  was  therefore  stretched  obliquely 
across  the  west  end  of  the  armory  about  twelve  feet  above 
the  floor,  and  rigged  with  a  luflf  tackle  at  one  end,  so  that  it  could 
be  stretched  taut.  Hanging  from  this  cable  by  ordinary  galvan- 
ized awning  pulleys,  were  two  light  frames  covered  with  muslin, 
on  each  of  which  was  pasted  a  large  blue  print  of  a  battleship. 

In  constructing  the  tracing  from  which  the  blue  prints  were 
made,  the  full  dimensions  of  a  battleship  450  feet  in  length, 
were  assumed  at  6,000  yards,  and  then  reduced  proportionately 
to  a  range  of  200  feet.  This  gave  a  silhouette  five  feet  long, 
and  thus  appeared  to  an  observer  as  of  the  same  size  as  the  real 
battleship,  say  of  the  Connecticut  class,  at  an  actual  range  of 
6,000  yards.  The  targets  were  connected  by  a  cord  so  that  the 
distance  from  the  stem  of  the  leading  ship  to  the  bow  of  the 
rear  one  was  ten  feet,  equivalent  to  300  yards. 

The  targets  were  controlled  by  means  of  an  endless  cord 
passing  over  a  drum  placed  at  a  convenient  height  above  the 
floor,  beneath  one  end  of  the  cable.  The  diameter  of  the  drum 
was  so  designed  as  to  give  a  speed  in  miles  per  hour  of  the  tar- 
gets, equal  to  the  number  of  revolutions  per  minute  of  the  drum. 
Thus,  if  it  were  desired  to  give  the  targets  a  speed  of  fifteen 
miles  per  hour,  the  operator  simply  had  to  turn  the  crank  fifteen 
times  in  a  minute.  By  putting  a  sufficient  number  of  turns  of 
the  ''tow-line"  around  the  drum,  a  very  uniform  speed  could 
be  given  the  targets.    The  drum  was  operated  by  man  power. 
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ft 

Plotting,  range  and  deflection  boards  and  wind  component 
indicators  were  improvised.  The  plotting  board  (Fig.  1)  was 
of  the  same  dimensions  as  the  Whistler-Heam  board.  A  single 
azimuth  circle  was  constructed  near  the  outer  edge  of  the  board, 
on  the  diagonal  vernier  principle,  with  a  least  reading  of  0*^.10, 
but  this  could  be  halved  with  considerable  d^ree  of  accuracy 
by  the  eye.  Three  arms  were  used  in  conformity  with  the 
standard  boards,  the  auxiliary  and  secondary  ones  being  per- 
manently connected  by  a  brass  coupler. 

It  was  impracticable  to  provide  tally  dials,  except  at  heavy 
expense,  which  was  not  warranted  as  the  board  was  for  temporary 
use  only.  Therefore  a  small  azimuth  circle  was  constructed 
in  rear  of  the  main  diameter,  with  the  gun  arm  center  as  its 
center.     It  was  also  constructed  on  the  diagonal  vernier  principle. 

For  each  plotted  position  of  the  target,  No.  3  would  write 
down  the  gun  arm  azimuth.  This  he  would  subtract  from  the 
preceding,  to  give  the  angular  travel  during  the  observing  inter- 
val.  If  the  azimuth  was  increasing,  he  would  add  this  result 
to  the  normal,  15;  if  decreasing,  he  would  subtract  it  from  15. 
The  reference  number  resulting,  was  then  called  to  the  deflection 
board  operator.  This  not  only  proved  a  satisfactory  arrange- 
ment, but  was  advantageous  in  showing  the  men  practically 
what  the  tally  dial  reading  is. 

It  was  not  deemed  advisable  to  make  a  range  correction 
device  on  the  gun  arm.  A  slide  with  a  rack  and  pinion  could 
readily  have  been  applied,  but  the  expense  involved  was  pro- 
hibitive for  a  temporary  board.  The  complete  operation  of 
the  range  board  was  gone  through  with  regularly  for  the  training 
of  the  operator,  and  the  resulting  range  correction  was  assumed 
to  be  applied  to  the  gun  arm  of  the  plotting  board. 

This  board  was  made  under  the  supervision  of  the  instructor 
by  Major  Clarence  H.  Greene,  C.  E.,  and  Captain  Nolan,  C.  A.  C, 
R.  I.  N.  G.  Work  was  also  started  on  a  mortar  board  of  the 
same  character,  but  the  receipt  of  the  standard  board  before 
its  completion,  caused  the  abandonment  of  it. 

The  range  board  consisted  of  a  board  of  the  necessary  size 
on  which  was  glued  a  12-inch  range  board  chart,  obtained  by 
making  a  tracing  of  a  chart  in  use  at  one  of  the  batteries  in  the 
district.  The  ruler  was  provided  with  a  runner  at  each  end, 
perpendicular  to  its  length,  which  slid  in  a  groove  provided  for 
it  in  the  board.  This  was  made  to  fit  tightly  enough  to  remain 
in  any  desired  position,  being  held  by  friction.  The  metal  parts 
were  all   made  of  sheet  brass,   appropriately  stamped.    This 
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board  was  made  by  Corporal  Joshua  H.  Bell,  130th  Company, 
Coast  Artillery  Corps,  and  proved  very  satisfactory. 

The  illustration  (Fig.  2)  shows,  the  tracing  attached  to  the 
face  of  the  board,  as  it  was  impossible  to  photograph  the  blue 
print  chart  satisfactorily. 

The  deflection  board,  atmosphere  board,  and  wind  com- 
ponent indicator,  were  made  of  wood,  as  nearly  like  the  standard 
apparatus  as  practicable,  and  are  shown  in  the  accompanying 
illustration.  (Fig.  3.)  They  worked  very  satisfactorily  for 
drill  and  instruction.  They  were  made  by  Sergeant  Belk,  102nd 
Company,  Coast  Artillery  Corps. 

The  armory  instruction  began  October  1,  1909. 

The  standard  fire  control  material  began  arriving  in  Decem- 
ber 1909,  and  that  intended  for  use  in  the  Providence  armory, 
was  immediately  installed.  This  included  one  Lewis  depression 
position  finder,  model  of  1907,  one  azimuth  instrument,  model 
of  1900  M*,  one  Whistler-Heam  gun  plotting  board,  one  Pratt 
range  board,  one  gun  deflection  board,  one  wind  component 
indicator,  one  Whistler-Heam  mortar  plotting  board,  one  pre- 
diction and  set  forward  device,  and  one  mortar  deflection  board, 
the  last  named  being  borrowed  from  Battery  Edgerton,  Fort 
Adams.  Additional  azimuth  instruments  and  a  mortar  deflec- 
tion board  were  to  be  supplied  when  funds  became  available. 

Complete  gun  battery  fire  control  material,  except  obser\^- 
ing  instruments,  was  furnished  for  each  of  the  small  armories, 
but  owing  to  the  expense  and  time  involved,  it  was  impractic- 
able for  the  instructor  to  make  more  than  two  trips  a  week, 
and  it  was  thought  best  to  confine  the  instruction  to  Providence, 
until  such  time  as  the  companies  there  had  reached  a  degree  of 
efficiency  that  would  enable  them  to  conduct  their  drills  alone. 

Beginning  January  1st,  a  course  of  instruction  for  officers, 
arranged  by  a  board  of  officers  of  which  Colonel  Henry  L.  Harris, 
C.  A.  C,  was  president,  was  put  into  effect. 

The  following  is  an  extract  from  the  report  of  this  board: 

"Officers  of  the  coast  artillery  reserves  should  be  the  instructors  of  their 
men.  In  order  to  accomplish  this  purpose,  these  officers  must  qualify  as 
instructors,  so  that  the  first  efforts  of  the  regular  army  instructor  should  be 
confined  to  the  instruction  of  the  commissioned  officers." 

The  course  prescribed  covers  three  years,  each  year's  work 
ending  with  an  examination,  and  is  as  follows: 

FIRST   YEAR 

1.     Service  of  the  piece. 

a.    Duties  of  each  member  of  the  k^"  and  ammunition  section 
under  all  conditions. 
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2.  Gun  and  carriage. 

a.  Nomenclature,  purpose  and  action  of  the  several  parts. 

b.  Packing  stuffing  boxes  and  cleaning  recoil  cylindov. 

c.  Adjustment  of  quadrant  elevation  device,  sight  standard, 
throttling  valve,  gas  check  pad,  elevating  gear,  grease  cups, 
and  firing  mechanism. 

d.  Care  and  preservation. 

3.  Powders,  projectiles,  primers  and  fuzes. 

a.  Ventilation  of  magazines. 

b.  Blending  powder  and  preparation  of  charges. 

c.  Filling  and  fuzing  projectiles. 

d.  Painting  projectiles. 

e.  Care  of  empty  cartridge  cases  and  primer  bodies. 

4.  Cordage,  gins,  shears,  jacks,  and  use  of  each. 

5.  Camp  hygiene. 

SECOND  YEAR 

1.  Definitions  of  coast  artillery  drill  regulations. 

2.  Fire  control  system. 

a.  Detailed  knowledge  of  system  employed  at  the  battery. 

b.  Indication  and  identification  of  targets. 

c.  Duties  of  each  member  of  the  fire  control  section  under  all 
conditions. 

d.  Emergency  system  and  salvo  points. 

3.  Fire  control  apparatus. 

a.  A  detailed  knowledge  of  adjustment  and  use  of  all  fire  control 
apparatus. 

4.  Elementary  gunnery. 

a.  Explanation  of  the  several  corrections  to  be  applied  to  the 
observed  range  to  obtain  the  corrected  range. 

b.  Efifect  on  the  flight  of  projectiles  of  variations  in  the  density 
of  the  air;  the  direction  and  velocity  of  the  wind. 

c.  Use  of  trial  shots  and  application  of  the  data  obtained  from 
them. 

5.  Pointing. 

a.  Methods  of  pointing  and  pointing  tests. 

b.  The  telescopic  sight;  (the  quadrant  for  mortars). 

c.  Bore  sighting  and  orientation. 

d.  Emergency  system  and  salvo  points. 

THIRD  YEAR 

1.  General  principles  of  coast  defense. 

2.  Organization  of  coast  artillery  personnel  and  duties  of  separate 
commanders  and  manning  bodies. 

3.  Role  of  guns  of  different  calibers,  and  mortars. 

4.  An  artillery  inspection. 

5.  Characteristic  features  of  the  several  classes  of  war  ships,  general 
knowledge  of  local  shipping;  of  channels  leading  to  the  harbor;  and 
of  ranges  to  prominent  fixed  objects  in  the  field  of  fire  of  the  battery. 

6.  Conduct  of  subcaliber  and  service  practice. 

Ten  weeks  were  allowed  to  the  first  year's  course,  one  night 
being  devoted  to  it  each  week.    Except  in  cordage,  the  instruc- 
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tion  was  of  necessity  entirely  by  lecture,  illustrated  with  diagrams 
on  the  blackboard,  and  supplemented  by  individual  study  of 
the  drill  regulations,  the  ordnance  pamphlet  descriptive  of  the 
carriage  to  which  the  officer  was  assigned,  and  the  Artillery 
Journal's  pamphlet  entitled  ''Gunners  Instruction." 

Two  evenings  were  allowed  for  each  of  the  following  subjects, 
viz.:  Service  of  the  piece;  guns  and  carriages;  powders, 
projectiles,  primers  and  fuzes;  three  evenings  to  practical  instruc- 
tion in  cordage,  etc. ;  and  one  evening  to  a  lecture  on  camp  hygiene. 

Upon  the  recommendation  of  the  instructor,  the  examina- 
tion was  postponed  until  after  the  conclusion  of  the  next  camp, 
in  order  to  give  the  officers  an  opportunity  for  practical  instruction 
in  those  subjects  which  could  be  covered  only  inadequately  by 
lecture.  The  writer  was  transferred  to  a  distant  station  the 
week  following  the  conclusion  of  the  camp,  and  is  therefore  un- 
aware of  the  results  of  the  examination. 

Weekly  drill  of  all  the  companies  was  continued  throughout 
the  season  at  the  Providence  armory.  When  a  degree  of  pro- 
ficiency had  been  attained  that  made  it  possible  for  the  writer 
to  reduce  the  number  of  trips  to  Providence,  he  went  to  each  of 
the  out  of  town  armories,  accompanied  by  Major  Greene,  and 
set  up  the  fire  control  material  provided  for  them,  making  this 
operation  the  subject  of  instruction  for  the  officers  and  certain 
picked  men  of  the  companies  concerned. 

No  azimuth  instruments  were  available,  so  a  track  was  made 
on  the  plotting  board,  and  the  corresponding  azimuths  deter- 
mined and  recorded.  This  gave  a  series  of  data  with  which 
drill  could  be  held. 

Lieutenants  Saloman  and  England  of  the  reserves,  were 
detailed  as  additional  instructors,  and  a  schedule  of  visits  made 
such  that  one  of  the  six  instructors  would  visit  each  company 
each  week. 

The  combined  coast  defense  and  militia  exercises  in  the 
Narragansett  Bay  district  for  1910,  afforded  an  opportunity 
of  an  unusual  nature  to  test  the  information  that  had  been 
acquired. 

The  writer  had  had  experience  the  preceding  year  at  Fort 
H.  G.  Wright,  of  trying  to  properly  instruct  reserve  companies 
at  a  battery  out  of  commission,  with  only  one  enlisted  assistant, 
and  realizing  the  very  unsatisfactory  results,  recommended  that 
one-half  of  the  117th  Company  go  into  camp  at  Battery  Toussard, 
Fort  Getty,  and  one-half  of  the  130th  Company,  at  Battery 
Mitchell,  Fort  Greble,  both  of  these  batteries  being  out  of  com- 
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mission.  The  other  halves  of  these  companies,  were  to  encamp, 
as  usual  at  the  batteries  to  which  they  were  r^ularly  assigned. 
The  further  recommendation  was  made  that  the  placing  of 
Batteries  Toussard  and  Mitchell  in  commission,  with  the  location 
of  temporary  stations,  measurement  of  base  lines,  etc.,  etc.,  be 
made  a  practical  problem  for  a  picked  detail  of  officers  and  men 
of  the  reserves.  This  plan  met  with  the  hearty  approval  of  the 
District  Commander,  and  was  ordered  by  the  Department 
Commander. 

Accordingly,  a  detail  consisting  of  Major  Clarence  H.  Greene, 
C.  E.,  Captain  Walter  L.  Anthony,  First  Lieutenant  Davis  C. 
Arnold,  Master  Gunner  Robert  I.  Nisbet,  and  Electrician  Ser- 
geant (2nd  Class)  Bradbury  Barnes,  C.  A.  C,  R.  I.  N.  G.,  and 
four  privates,  were  ordered  to  camp  one  week  before  the  arrival 
of  the  National  Guard  troops. 

Battery  Toussard  is  a  new  battery,  and  never  having  been 
in  commission,  no  fire  control  system  had  been  installed.  It 
was  planned  to  establish  a  horizontal  base  across  the  channel, 
the  secondary  station  being  located  at  Fort  Kearney  on  the 
west  side.  The  telephones  could  be  provided  from  the  district, 
and  all  the  rest  of  the  fire  control  material  was  to  be  brought 
from  the  armory  at  Providence. 

Battery  Mitchell  had  never  been  placed  in  commission,, 
and  had  no  fire  control  equipment.  One  side  of  a  new  double 
mine  primary  station  at  that  post,  however,  was  not  in  use,  and 
it  was  proposed  to  utilize  it  as  a  primary  station  and  plotting 
room  for  this  battery.  The  fire  control  material  of  the  writer's 
design,  as  described  in  the  Artillery  Journal  for  May-June, 
1910,  was  brought  from  the  armory  in  Providence  for  use  at  the 
battery. 

From  July  12th  to  16th,  Major  Greene,  Captain  Anthony 
and  Master  Gunner  Nisbet  prepared  all  the  data  necessary  for 
placing  the  two  batteries  in  commission,  opened  and  equipped 
the  stations  pertaining  to  each,  and  when  the  reserves  arrived 
at  the  post  on  July  17th,  everything  was  in  readiness  for  them. 
They  went  into  camp  in  rear  of  their  respective  batteries. 

The  writer  was  detailed  by  the  Department  Commander 
as  Inspector-Instructor  at  the  exercises,  and  the  following  was 
the  general  scheme  followed. 

Owing  to  the  small  size  of  the  companies,  the  maximum 
strength  being  sixty-three  men,  two  are  assigned  to  each  battery. 
Each  company,  mortar  as  well  as  gun,  has  a  complete  fire  control 
section.     The  company  commanders  each  took  their  turn  com- 
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manding  the  battery,  each  being  on  duty  for  one  half  of  each 
drill  period,  and  while  each  was  on  duty,  his  own  range  officer 
and  fire  control  section  was  also  on  duty. 

At  a  two  gun  battery  each  company  supplied  one  gun  and 
one  ammunition  section,  with  a  lieutenant  for  emplacement 
officer,  both  guns  being  manned  at  once  and  for  the  whole  drill 
period.  Similarly  in  mortar  batteries,  each  company  was 
assigned  to  its  own  pit,  although  the  strength  was  such  that  each 
could  man  only  two  mortars.  At  a  three  gun  battery,  one  com- 
pany manned  No.  1  gun,  and  the  other  No.  3,  a  mixed  section 
made  up  from  both  companies,  manning  No.  2. 

Battery  or  fire  command  drills  were  held  daily,  and  target 
practice  at  moving  targets,  daily,  beginning  on  the  second  working 
day. 

Each  company  fired  its  full  allowance  of  both  subcaliber 
and  service  ammunition,  and  the  results  on  the  whole  were  most 
satisfactory.  The  subcaliber  targets  were  literally  shot  to  pieces. 
No  effort  was  made  to  count  hits,  but  the  practice  was  taken 
advantage  of  to  train  gun  pointers  and  fire  control  sections, 
and  also  to  give  captains  experience  in  making  corrections  based 
upon  the  observation  of  their  own  fire.  All  practice  was  at 
moving  targets,  and  no  trial  shots  were  fired. 

Service  practice  was  held  by  the  First  District  on  Thursday 
and  by  the  Second  District  on  Friday,  both  at  Fort  Greble,  as 
the  guns  at  the  other  posts  are  not  permitted  to  be  fired.  This 
practice  was  by  company.  For  instance,  the  6th  Company 
fired  four  shots  from  their  gun  at  battery  Hale  with  their  own 
fire  control  section  on  duty,  and  under  the  command  of  the  cap- 
tain of  the  6th  Company;  then  the  8th  Company  fired  four  shots 
from  their  gun,  with  their  fire  control  section  on  duty,  and  the 
captain  of  the  8th  Company  in  command. 

In  this  way  it  was  possible  to  encourage  a  healthy  rivalry 
between  companies.  The  palm  was  carried  off  by  the  4th  Com- 
pany, Captain  Wells,  assisted,  however,  by  the  fire  control  section 
of  the  3rd  Company,  Captain  Buxton,  as  the  former  company 
was  temporarily  greatly  reduced  in  strength.  A  score  of  100% 
was  made  and  a  figure  of  merit  of  94*,  which  is  thought  to  be 
the  finest  record  thus  far  made  by  reserve  companies. 

Perhaps  the  most  satisfactory  phase  of  the  encampment, 
was  the  degree  of  independence  which  has  been  reached  by  these 

*  The  writer  believes  these  figures  to  be  correct,  but  has  no  means  of  veri- 
fying them  at  the  present  moment.  The  target  practice  reports  were  sub- 
mitted in  the  usual  way,  and  undoubtedly  give  the  exact  figures. 
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troops.  Several  times  in  making  tours  of  inspection  at  the 
different  posts,  the  writer  went  into  stations  during  subcaliber 
practice,  when  there  was  not  a  r^ular  officer  nor  enlisted  man 
to  be  seen,  and  yet  the  work  was  running  as  smoothly  as  possible, 
and  the  target  being  hit  shot  after  shot. 

During  the  service  practice  at  Battery  Mitchell,  the  same 
condition  obtained.  In  fact,  at  this  battery,  owing  to  the  short- 
age of  regular  officers,  Major  Greene  of  the  National  Guard, 
was  regularly  assigned  as  instructor  of  the  fire  control  sections. 
It  is  believed  that  this  is  the  first  time  that  such  a  proceeding 
has  been  possible. 

It  is  the  opinion  of  the  writer  that  the  target  records  would 
have  been  better,  had  each  company  been  allowed  one  trial 
shot  at  a  fixed  target,  and  the  balance  as  record  shots  at  a  moving 
target,  but  this  would  have  taken  a  considerably  longer  time, 
and  as  all  the  firing  with  service  charges  was  required  to  be  at 
Greble,  there  was  a  grave  possibility  of  not  being  able  to  com- 
plete the  practice  of  all  the  companies. 
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[The  following  is  a  report  of  tests  made  by  the  Department  of  Enlisted 
Specialists,  Coast  Artillery  School.  The  appendices  mentioned  in  the  report 
contain  the  details  of  the  tests  and  are  omitted  herein,  (except  part  of 
Appendix  XI),  the  conclusions  forming  the  report  proper  being  all  that  is 
essential  to  an  understanding  of  the  results  obtained.  The  part  of  Appendix 
XI,  which  is  included  here,  gives  recommendations  for  the  future  purchase 
of  coal  for  the  Coast  Artillery  School  Power  Plant.— Editor.] 

Coast  Artillery  School, 

Department  of  Enlisted  Specialists, 

December  1,  1910. 

The  Director, 

Department  of  Enlisted  Specialists, 
Coast  Artillery  School, 
Fort  Monroe,  Va. 
Sir:— 

I  have  the  honor  to  submit  the  following  report  of  compara- 
tive economy  and  evaporative  tests  of  semi-bituminous  and 
anthracite  coals,  made  by  the  Department  of  Enlisted  Specialists, 
at  this  School,  under  my  direction,  during  the  period  from  Octo- 
ber 20th,  1910,  to  November  17th,  1910. 

1.    Authority  for  Tests 

These  tests  were  made  upon  the  request  of  this  Department; 
and  authority  for  the  purchase  of  a  car-load  of  semi-bituminous 
coal  was  given  by  the  Quartermaster  General  of  the  Army,  in 
4th  Indorsement  from  his  office,  dated  September  14th,  1910. 
(Appendix  I.)      ^ 

2.    Purpose  of  the  Tests 

a.  To  determine  the  relative  economy  of  the  two  classes  of 
coal  used  in  the  Power  Plant,  Coast  Artillery  School,  for  the 
purpose  of  generating  steam  used  in  the  production  of  heat, 
light,  and  power,  for  the  post  and  school  requirements,  under 
variable  conditions  of  demand  upon  the  plant. 

b.  To  determine  the  relative  evaporative  capacity  of  the  two 
coals  when  used  as  fuel  in  th^  same  boiler,  under  similar  conditions 
of  boiler  operation. 
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c.  To  determine  the  degree  of  smokeless  combustion  of  the 
semi-bituminous  coal. 

3.    The  Coals  Used 

a.  Semi-bituminous  coal  from  Fayette  County,  West  Vir- 
ginia, supplied  from  the  ''Ballinger"  mine,  classified  as  "run  of 
mine,"  and  known  by  the  trade  name  of  "Orcutt's  Smokeless 
New  River  Steam  Coal."  This  coal  is  designated  as ''  New  River  '* 
hereafter  in  this  report.  The  above  mine  is  located  on  the  Keeney  *s 
Creek  branch  of  the  Chesapeake  &  Ohio  Railroad.  A  sample 
car  of  this  coal  was  received  at  the  plant  on  October  19th,  1910. 
Its  condition  was  good,  apparently  free  from  excessive  slate  or 
dust  and  was  claimed  by  the  agents  to  be  "a  fair  sample  of  the 
coal  mined  "  at  the  above  mine. 

b.  An  anthracite  coal  from  the  Wilkesbarre  District,  Penn- 
sylvania, chesnut  size,  mined  by  the  Susquehanna  Coal  Company, 
and  supplied  for  use  in  this  plant  by  R.  Hidden  &  Company, 
Baltimore,  Maryland,  under  contract  with  the  Chief  Quarter- 
master, Department  of  the  East  (Appendix  XI).  This  coal  was 
part  of  a  shipment  of  seven  hundred  and  fifty  tons  (short),  made 
in  September,  1910,  as  a  partial  delivery  under  their  contract  for 
the  fiscal  year  ending  Jujie  30th,  1911. 

Samples  of  the  New  River  and  anthracite  coals  used  in 
Tests  1,  3,  6,  and  10,  were  sent  to  the  Bureau  of  Mines,  Depart- 
ment of  the  Interior,  Washington,  for  analyses ;  the  results  being 
shown  in  Appendix  II.  The  average  of  the  two  analyses  of  each 
kind  of  coal  was  used  for  the  remaining  tests. 

4.    Method  of  Conducting  Tests 

> 

All  evaporative  and  working  tests  were  made  in  accordance 
with  the  provisions  of  the  Code  for  Conducting  Steam  Boiler 
Trials,  as  adopted  by  the  American  Society  of  Mechanical  Engi- 
neers. 

In  the  operation  of  the  school  power  plant  two  Heine  water- 
tube  boilers,  of  272  rated  horsepower  each,  are  used  alternately ; 
one  of  these  boilers  being  of  greater  capacity  than  needed  for  peak 
load  demand.  It  had  been  found  by  experiment  that  by  reducing 
the  grate  surface  a  greater  daily  average  economy  was  obtained. 
Hence  these  tests  were  made  with  the  reduced  grate  areas.  Dur- 
ing the  past  year  two  such  areas  have  been  used ;  the  smaller  for 
about  eight  months  and  the  larger  for  the  remainder  of  the  period. 
To  obtain  comparative  data  under  the  conditions  stated  in  Par.  2 
(a),  six  tests  were  made;  and  for  obtaining  data  under  the  condi- 
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tions  stated  in  Par.  2  (b),foiir  tests  were  made.  The  four  latter 
tests  were  made  to  determine  the  comparative  economy  of  the 
two  coals  when  driving  the  boiler  at  its  highest  sustained  capacity 
for  not  less  than  eleven  hours,  when  using  the  grate  surface  in 
use  for  daily  operation. 

Great  care  was  taken  to  obtain  accurate  results;  the  students 
in  this  department  being  utilized  as  observers,  and  operators. 
The  same  instruments  were  used  throughout  the  series  of  tests 
in  order  to  obtain  a  correct  comparison.  The  degree  of  expert- 
ness  in  firing,  however,  was  in  favor  of  the  anthracite  coal,  as  it 
had  been  in  use  in  the  plant  for  the  past  year,  and  the  firemen 
had  not  had  experience  with  the  New  River  coal.  It  was  a 
matter  of  experiment  on  the  part  of  the  firemen  to  determine  the 
proper  method  of  firing  the  semi-bituminous  coal  during  the 
working  tests,  in  order  to  obtain  the  least  amount  of  smoke. 
In  making  the  smoke  observations  the  Ringelmann  charts  were 
used.  (See  Appendix  XXXV,  Code  of  1899,  for  Conducting 
Steam  Boiler  Trials.)  The  observers  were  detailed  each  day, 
during  the  use  of  the  New  River  coal,  to  observe  the  density  of 
smoke  as  indicated  by  the  charts.  Minute  observations  were 
made,  and  plotted  as  in  Figs.  5  and  6,  Appendix  VIII. 

5.    The  Tests  Made 
economy  tests 

Teat  No.  2.  A  72-hour,  working  test.  New  River  coal,  with 
smaller  grate  siuf  ace,  with  no  heating  of  buildings,  engines  run 
condensing,  and  steam  utilized  solely  for  electric  power  pro- 
duction. Coal  weighed  as  used ;  and  water  weighed  in  measuring 
tank.  Observations  of  steam  and  draft  pressures  taken  hourly. 
Smoke  observations  taken  each  minute  during  eight  hours  of 
each  day.    Results  of  test  given  in  Appendix  IV. 

Test  No.  9.  A  72-hour,  working  test,  made  under  same 
conditions  as  Test  No.  2,  as  to  boiler  operation,  grate  surface,  and 
observation  of  data.  Results  given  in  Appendix  IV.  Anthracite 
coal  used. 

Test  No.  i.  A  72-hour,  working  test,  with  New  River  coal, 
using  larger  grate  surface,  a  greater  daily  load,  and  running 
non-condensing,  exhaust  steam  for  heating,  for  9i  hours  during 
each  day.  Condensing  during  remainder  of  each  24  hours.  CoaJ 
weighed,  and  water  remeasured.  Hourly  observations  taken  of 
steam  and  draft  pressures.  Same  boiler  as  used  in  Test  No.  2. 
Results  of  test  given  in  Appendix  VI. 

Test  No.  7.    A  72-hour  working  test,  using  anthracite  coal, 
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using  same  boiler  and  grate  surface  as  Test  No.  4,  to  obtain  com- 
parative data  with  Test  No.  4.    Results  given  in  Appendix  VI. 

CAPACITY  TESTS 

Teat  No.  1.  A  12-hour  test,  using  New  River  coal,  with 
smaller  grate  surface,  to  obtain  the  economy  of  evaporation  when 
driving  the  boiler  at  its  highest  sustained  capacity.  Coal  and 
water  weighed.  15-minute  observations  of  all  other  data. 
Results  given  in  Appendix  III. 

Test  No.  10.  An  11-hour  test,  using  anthracite  coal,  with 
smaller  grate  surface,  to  obtain  comparative  data  with  Test  No.  1 . 
Same  conditions  as  Test  No.  1.    See  Appendix  III. 

Teat  No.  S.  A  12-hour  test,  with  New  River  coal,  using  the 
larger  grate  surface;  capacity  test;  15-minute  observations. 
Results  of  test  given  in  Appendix  V. 

Teat  No.  6.  An  11-hour  test,  using  anthracite  coal,  for  com- 
parison with  Test  No.  3 ;  using  same  boiler  and  same  grate  area. 
Same  conditions  of  observation,  and  operation.  Results  given 
in  Appendix  V. 

Teat  No.  5.  A  test  for  one  hour,  with  New  River  coal,  for  the 
purpose  of  determining  capacity  of  one  boiler,  using  working 
grate  area,  to  supply  load  requirement  to  furnish  power  for  forti- 
fications during  night  drill.  In  this  test  the  boiler  in  operation 
was  used,  and  rheostat  load  thrown  on  generators.  Water 
measured  and  corrected  for  height  in  boiler  at  beginning  and  end 
of  test.    Results  given  in  Appendix  VII. 

Teat  No.  8.  Similar  test  as  No.  5,  using  anthracite  coal,  with 
same  conditions.  Boiler  was  driven  to  highest  capacity  obtain- 
able with  working  grate  surface,  using  rheostat  load.  Results 
given  in  Appendix  VI I. 

All  tests  made  were  with  same  conditions  of  heating  and 
grate  surface,  as  stated,  and  hand  fired  in  each  case. 

6.    Results  of  Tests 

a.    economy 

The  economic  results  of  the  four  tests  (Nos.  2,  9,  4  and  7)  of 
78  hours  each,  made  under  normal  working  conditions,  averaged 
for  each  of  the  two  tests  with  same  coal,  are: 

1.  Coal     New  River  Anthracite 

2.  Evaporation  from  and  at  212®  F.  per 

pound  of  coal  fired,  lbs 10.82  10.00 

3.  Average  daily  horsepower  hours  re- 
quired under  test  conditions  2550  2550 
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4.  DaUy  cost  of  coal  $10.57  $24.07 

5.  Yearly  cost  per  horsepower, * 

(8760  hours)  $36.32  $82.67 

6.  Pounds  of  coal  fired  per  horsepower 

hour    3.19  3.63 

7.  Pounds  of  coal  fired  per  kw-hour*   . .  6.04  6.50 

8.  Percentage  of  ash  and  refuse 9.00  19.00 

9.  Cost  per  kw-hour,  cents 0.79  1.69 

It  will  be  noted  (Appendix  IV  and  VI)  that  the  New  River 
coal  has  13.9* per  cent,  greater  heating  value  by  analysis;  and  that 
but  eight  per  cent,  was  obtained  in  these  tests.r  This  fact  shows 
that  the  foemen  were  not  familiar  with  the  New  River  coal,  and 
that  after  some  experience  with  this  coal  a  greater  economy  with 
the  New  River  coal  will  be  shown. 

B.     CAPACITY 

The  results  of  the  four  tests  for  capacity  (Nos.  1, 10,  3  and  6) 
showing  the  comparative  economy  of  the  two  coals,  are : 

Coal     New  River  Anthracite 

Horsepower  developed    287  175 

Coal  per  horsepower  hour,  lbs 3.48  A.2 

Percentage  of  ash  and  refuse  in  coal 

fired     7.3  21.3 

Evaporation,  from  and  at  212®  F.  per 

pound  of  coal  fired,  lbs 9.91  8.0 

Comparative  capacity      164  100 

Comparative  economy 124  100 

The  above  results  show:  (1)  a  greater  capacity  developed 
when  using  the  New  River  coal  in  the  same  boiler  and  same  grate 
surface;  (2)  a  greater  economy  when  producing  this  increased 
capacity;  and  (3)  a  decreased  percentage  of  ash  with  the  New 
River  coal,  and  an  increased  percentage  of  ash  in  the  anthracite 
coal.  It  will  be  noted  that  while  the  relative  heating  values  of 
the  two  coals,  by  calorimetric  determination,  is  113.9  for  the 
New  River,  and  100  for  the  anthracite,  the  actual  test  heating 
value,  during  these  capacity  tests,  was  124  for  the  New  River 
and  100  for  the  anthracite.  This  indicates  that  the  influence  of 
the  greater  percentage  of  ash  in  the  latter  coal  is  threefold,  (a) 
a  greater  amount  of  unconsumed  carbon  is  unavoidably  lost 

*  Throughout  this  report  the  term  "hor8ei)ower"  refers  to  boiler 
horsepower,  and  the  term  "kw-hr."  refers  to  switchboard  output  in  kilo- 
watts per  hour. 
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Graphic  Log  op  Cohfarative  Boiler  Tests  for  CAPAarv. 
Coast  Artillery  School,  1910. 
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Graphic  Log  of  Compabativb  Boiler  Tests  pok  Capacity. 
Coast  Artillery  School,  1910. 
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because  of  the  necessity  for  frequent  cleaning  of  the  fires  with 
high  ash  coal ;  (b)  the  direct  loss  of  heat  by  removal  of  the  ashes ; 
and  (c)  the  clogging  of  the  grate  which  prevents  free  combustion. 
Therefore,  in  the  use  of  these  two  coals  in  this  plant,  on  working 
grates,  when  peak  loads  are  thrown  on  the  steam  generators,  a 
much  greater  loss  results  in  the  use  of  the  coal  with  the  higher 
percentage  of  ash.  In  addition,  the  increased  cost-of  ash  removal 
and  increased  depreciation  of  boiler  setting  and  grate,  resulting 
from  the  use  of  high  ash  coal,  is  a  factor  of  the  cost  of  production. 
The  results  of  the  two  tests  (Nos.  5  and  8— see  Appendix  VII) 
made  to  determine  the  capacity  of  the  two  coals  for  supplying 
power  for  the  fortification  night  drills  are  as  follows : 

Coal    New  River   Anthracite 

Kilowatts  required  for  power  and  lighting 

post  during  night  drill  for  one  hour  300  300 

Horsepower,  boiler,  required 330  330 

Horsepower,  boiler,  developed   330  220 

Number  of  boilers  used   1  1 

Kilowatts  output 313  193 

Pounds  of  coal  fired  per  H.P.  hour 3.0  4.5 

Pounds  of  coal  fired  per  K. W.  hour  3.2  3.1 

Comparative  capacity 150  100 

Comparative  economy 149  100 

In  making  these  two  fortification  load  tests,  the  same  boiler 
and  grate  surface  was  used;  the  same  engines  and  generators; 
and  the  same  conditions  obtained.  The  test  was  made  at  the 
time  in  the  evening  when  fortification  load  would  be  required  for 
the  night  drills,  and  at  a  time  when  the  peak  lighting  load  was 
also  required  for  the  post.  The  fireman  was  notified  but  a  short 
time  before  the  test,  and  while  the  greatest  lighting  load  was  then 
on  the  boiler.  It  will  be  seen  from  the  above  results  that  the  one 
boiler  would  not  produce  the  required  load  when  using  the  anthra- 
cite coal;  but  that  the  New  River  coal  gave  the  required  capacity. 
It  would  be  necessary,  therefore,  in  order  to  supply  the  boiler 
horsepower  required  for  night  drill  load  in  addition  to  post  lighting 
requirement,  to  put  an  additional  boiler  in  service  if  the  anthra- 
cite coal  is  used  as  fuel.  This  condition  would  require  the  firing 
of  the  additional  boiler,  and  the  capacity  of  aCpproximately  165 
H.P.  each.  To  raise  steam  in  the  cold  boiler  would  require  1200 
lbs.  coal;  and  the  hour's  run  of  the  two  boilers  in  parallel,  at  165 
H.P.  each,  would  require  4.2  lbs.  per  H.P.  (see  Appendix  111), 
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or  a  total  of  2586  poimds  of  anthracite  coal.  To  operate  one 
boiler,  when  under  peak  load,  and  using  New  River  coal,  would 
require  lOQO  lbs. 

C.   SMOKE  OBSERVATIONS  TO  DETERMINE  THE  DEGREE 

OF  SMOKELESS  COMBUSTION 

The  results  of  the  observations  as  to  density  of  smoke  pro- 
duced by  the  burning  of  the  New  River  coal  is  shown  in  Figs.  1  to  7, 
Appendix  VIII.  The  observations  were  plotted  by  the  observers 
each  minute,  as  shown  in  Figs.  5  and  6,  Appendix  VII.  From 
these  plottings  the  average  number  of  minutes  per  hour  during 
which  the  smoke  was  of  certain  density,  as  determined  by  com- 
parison with  the  Ringelmann  chart  (see  Fig.  9,  Appendix  VIII), 
was  obtained,  and  again  plotted,  as  shown  in  Figs.  1,  2,  3,  and  4, 
same  appendix,  by  adding  to  the  number  of  minutes  of  any  density 
the  number  of  minutes  during  which  a  higher  density  was  observed . 
Thus,  for  Test  No.  2  (October  22,  23,  and  24),  as  shown  in  Fig.  1, 
during  the  first  day  of  the  test  the  average  density  of  the  smoke 
in  minutes  per  hour  was  12.75  minutes  for  No.  3  chart,  or  greater, 
and  for  the  average  of  the  three  days  observations,  smoke  of  a 
density  of  No.  3  chart,  or  greater,  appeared  for  8.25  minutes  per 
hour.  In  Fig.  3  is  given  the  comparative  density  of  the  smoke 
produced  by  the  School  Plant  and  the  Hotel  Chamberlin  power 
plant.  This  latter  plant  has  been  using  the  New  River  coal  for 
some  years.  During  the  three  days'  observations  of  the  smoke 
from  these  two  plants,  the  engineer  in  charge  of  the  Chamberlin 
was  notified  that  such  observations  were  being  made;  and  hence 
the  same  degree  of  fairness  to  each  plant  was  obtained.  It  will 
be  noted  that  the  density  of  the  smoke  from  the  School  plant  was 
3.5  minutes  per  hour  for  No.  3  density,  or  greater,  while  the 
Chamberlin  plant  produced  No.  3  smoke,  or  greater,  for  11.25 
minutes  per  hour,  as  an  average  of  three  days'  observations. 
The  location  of  the  School  plant,  the  Chamberlin  plant,  the  wharf, 
mine  planter,  locomotive  sheds,  Sherwood  Hotel,  Chesapeake 
&  Ohio  R.  R.  station,  are  all  shown  on  map  (Fig.  8,  Appendix 
VIII).  All  except  the  School  plant  are  using  bituminous  coal. 
It  should  be  noted  that  the  amount  of  smoke  produced  by  the 
School  plant,  as  the  tests  progressed  decreased  in  density  (see 
Figs.  5  and  6) ;  and  that  while  the  firemen  had  not  been  familiar 
with  the  burning  of  this  coal,  during  the  short  time  it  was  under 
test  a  marked  increase  in  proper  combustion,  so  far  as  smoke  was 
concerned,  was  obtained.  After  a  longer  use  of  the  New  River 
coal,  the  firemen  in  this  plant  should  not  produce  even  as  much 
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smoke  as  appeared  diiring  the  last  few  days  of  the  test.  The 
smoke  ordinances  of  some  of  the  larger  cities  of  the  United  States 
are  given  in  Appendix  VIII,  wherein  it  will  be  noted  that  while 
in  some  cities  no  degree  of  density  is  defined  other  than  ''dense 
black  or  gray  smoke,"  in  the  most  modern  ordinances  a  certain 
density  is  indicated  as  being  allowable.  Referring  to  Fig.  2, 
Appendix  VIII,  it  is  seen  that  during  the  last  working  test  of  the 
New  River  coal  the  number  of  minutes  of  No.  3  smoke,  or  greater, 
was  5.25,  as  an  average  of  the  three  day's  observations.  This 
density  would  be  permitted  under  the  city  smoke  ordinances. 
Pig.  7  is  given  as  a  photographic  calibration,  made  during  the 
observations  of  the  School  stack;  which  shows  appearance  of  the 
smoke,  as  indicated  by  the  different  gradations  of  density  of  the 
Ringelmann  charts. 

7.    Relative  Economy  of  the  Coals  Tested 

As  the  cost  of  producing  a  given  amount  of  steam  is  the 
ultimate  criterion  by  which  the  efficiency  of  any  fuel  must  be 
judged  from  an  operative  standpoint,  the  factors  entering  into 
the  production  cost  must  be  considered.  These  are:  (a)  interest 
and  depreciation  of  the  steam  generators;  (b)  repairs;  (c)  cost  of 
water;  (d)  labor;  (e)  ash  removal;  and  (f)  the  first  cost  of  the 
fuel  used.  For  the  purpose  of  these  tests,  which  were  made  to 
determine  the  relative  efficiency  of  these  two  coals  when  used  in 
this  power  plant,  (c)  and  (d)  need  not  be  considered,  as  they  are 
assumed  to  be  constant.  And  while  the  difference  in  yearly 
depreciation  and  repairs  to  the  boiler  and  grates  and  setting  will 
amount  to  a  small  sum  in  favor  of  the  New  River  coal,  due  to  the 
fact  that  double  the  amount  of  cleaning  fires  would  be  required 
when  using  the  anthracite  coal,  this  item  is  also  eliminated  from 
consideration  herein.  The  cost  of  steam  production,  then,  de- 
pends upon  items  (e)  and  (f ) . 

The  estimated  switchboard  output  of  the  plant  for  the  year 
ending  December  31st,  1911,  is  given  in  Tables  I  to  VI,  Appendix 
IX.  Also  the  output,  (electric)  of  the  plant  is  given  for  the  first 
eleven  months  of  1910,  and  estimated  for  December,  1910.  On 
these  estimates  are  based  the  following  tables  of  comparative 
cost  for  fuel,  using  the  two  coals,  and  also  the  comparative  cost 
for  ash  removal,  based  on  test  percentage  of  ash  and  refuse 
obtained.  The  fuel  consumption  per  kilowatt  hour  in  these 
tables  (Appendix  IX)  includes  fuel  for  all  purposes,  i.e.  light, 
heat,  live  steam  for  laboratory,  and  electrical  power  for  labora- 
tory use. 
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The  cost  of  cartage  of  ashes,  and  the  cost  of  operating  the 
pneumatic  ash  conveyor,  now  being  installed,  is  shown  in  Ap- 
pendix X. 

TABLE  1. 

Comparative  Cost  of  Ash  Removal  for  1911 

Coal New  River     Anthracite 

Cartage  from  plant $112.34  $224.68 

Operating  ash  conveyor 54.75  109.50 

Total $167.09  $334.18 

Referring  to  the  results  obtained  in  the  working  tests  (Nos. 
2,  9,  4  and  7— Appendix  IV  and  VI),  it  will  be  seen  that  but  92.8 
per  cent,  of  New  River  coal  is  required  to  produce  the  same 
boiler  horsepower  hours,  compared  to  100  per  cent,  for  the  anthra- 
cite coal,  by  weight.  Therrfore,  but  92.8  per  cent,  of  the  esti- 
mated quantity  of  anthracite  coal  for  the  year  1911  is  required, 
if  the  New  River  coal  is  furnished.  The  following  table  of  com- 
parative coal  cost  is  based  on  the  present  price  of  New  River  and 
anthracite  coals : 

TABLE  n. 

Coal New  River  Anthracite 

Pounds  requu-ed,  exclusive  of  night  drills  3,157,030       3,401,972 

Cost  of  coal  per  2000  lbs $2.60  $5.20 

Total  cost  for  year,  exclusive  of  night  drill 

power $4104.14  $8845.13 

The  following  table  shows  the  comparative  cost  of  coal  for 
the  required  power  for  fortification  purposes  during  night  drills: 

TABLE  III. 

Coal  New  River  Anthracite 

Pounds  coal  required  45,000  112,500 

Cost  per  2,000  lbs $2.60  J$5.20 

Total  cost $58.50  $292.50 

The  following  table  gives  the  comparative  cost  of  fuel  for  all 
purposes,  including  night  drills,  at  different  prices  per  short  ton 
of  2,000  lbs.  for  the  New  River  coal,  the  savings  resulting  from 
the  use  of  the  latter  coal;  together  with  total  savings,  including 
cost  of  ash  removal,  for  1911: 
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TABLE  IV. 

Cost  of  N.  R.  coal 
per  2000  lbs.,  $ 2.60        2.70        2.80        2.90        3.00 

Coal  cost: 

Anthracite,   $ 9137.63  9137.63  9137.63  9137.63  9137.63 

New  River,   $ 4162.64  4322.74  4482.84  4642.94  4803.04 

Saving,  fuel,  $ 4974.99  4814.89  4654.79  4494.69  4334.59 

Ash  removal, 
savmg,       $ 167.09    167.09    167.09    167.09    167.09 

Total  saving,    $ 5142.08  4981.98  4821.88  4661.78  4501.68 

8.    Conclusions  and  Recommendations 

From  the  foregoing  report,  and  an  examination  of  the  ap- 
pendices thereto,  it  will  be  seen  that  the  saving  which  will  be 
obtained  by  the  use  of  a  quality  of  coal  equal  to  the  New  River 
coal  tested,  at  a  price  below  three  dollars  per  short  ton,  instead 
of  the  present  anthracite  coal,  will  be  more  than  half  of  the  cost 
of  anthracite  fuel  for  this  plant.  It  will  be  noted,  also,  that  the 
density  of  smoke  produced  by  the  burning  of  the  New  River  coal 
is  below  the  permissible  density  prescribed  by  city  ordinances. 
In  view  of  the  fact  that  all  Quartermaster  boats,  the  U.  S.  Army 
Mine  Planter,  the  two  hotels,  the  locomotives  of  the  Chesapeake 
&  Ohio  Railroad,  and  of  the  Quartermaster's  Department  on  this 
post,  as  well  as  all  steam  vessels  landing  at  the  post  wharf,  are 
all  producing  a  considerable  quantity  of  smoke  each  day,  it  seems 
that  there  should  be  no  objection  to  the  Government  deriving 
the  benefit  of  the  great  saving  resulting  from  the  use  of  a  high 
grade  of  semi-bituminous  coal,  when  the  additional  smoke  would 
be  so  slight  as  to  be  unnoticeable.  It  is  therefore  recommended 
that  this  power  plant  be  supplied  with  a  quality  of  coal  equal  to 
that  of  the  New  River  coal  just  tested. 

In  concluding  this  report,  attention  is  invited  to  a  proposed 
method  of  purchasing  coal  for  this  power  plant.  The  purpose  of 
burning  coal  under  boilers  is  to  abstract  the  heat  for  useful  pur- 
poses. ^  Hence  a  method  of  purchase  which  does  not  prescribe 
the  ingredients  of  the  fuel  must  result  in  a  loss  to  the  consumer. 
Commercial  consumers  of  coal  have  long  since  adopted  this 
method  in  the  purchase  of  fuel  for  power  production.  It  needs 
no  further  argument  than  these  tests  to  show  that  all  coals  are  not 
of  the  same  value  as  to  heat  content.  The  quality  of  coal  varies 
from  time  to  time,  even  from  the  same  mine.  Therefore,  a  con- 
tinuous sampling  must  be  had,  and  analytical  tests  made,  to 
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determine  whether  this  quality  is  uniform.  The  purchase  of 
coal  on  a  definite  specification,  both  as  to  its  chemical  composi- 
tion, and  its  thermal  value,  as  measured  in  British  thermal  units, 
is  both  just  and  advantageous  to  the  contractor  and  the  con- 
sumer alike.  By  requiring  the  bidder  to  specify  the  quality  of 
the  fuel  he  proposes  to  furnish  to  the  government  at  a  given 
price,  it  establishes  a  standard  of  quality,  any  deviation  from 
which  can  be  easily  adjusted  by  means  of  a  scale  of  price  for 
quality  above  or  below  the  contractor's  specified  standard. 

It  is  therefore  recommended  that  future  purchases  of  coal 
for  this  power  plant  be  made  under  specifications  embodying  the 
features  outlined  in  Appendix  XI. 

Very  respectfully, 

Offnere  Hope, 

1st  Lieutenant,  Coast  Artillery  Corps, 

Instructor,  In  charge  of  plant. 


APPENDIX  XI. 


PROPOSED   METHOD  OF  PURCHASING  COAL  FOR  THE  USE  OF  THE 

POWER  PLANT,  COAST  ARTILLERY  SCHOOL, 
FORT  MONROE,  VIRGINIA* 

1.  In  awarding  contract  for  the  supply  of  coal  for  the  use  of 
the  Coast  Artillery  School  Power  Plant,  consideration  will  be. 
given  to  the  quality  of  the  coal,  expressed  in  percentage  of  ash  in 
"dry  coal"  (dry  coal  being  determined  by  drying  a  sample  at  a 
temperature'  of  105^  and  110°  Centigrade  for  a  period  of  time 
sufficient  to  obtain  constant  weight  after  two  successive 
weighings) ;  the  percentage  of  sulphur;  and  the  number  of  British 
thermal  units  in  one  pound  of  "coal  as  received";  as  determined 
by  bomb  calorimeter. 

Bidder  to  state  in  his  proposals  the  above  percentages,  and 
the  number  of  B.t.u.  per  pound  in  the  coal  offered,  to  be  known  as 
the  "contractor's  standard." 

2.  Quantity  as  contracted  for  may  be  increased  or  decreased 
to  the  extent  of  twenty  (20)  per  cent.    To  be  delivered  at  such 

*  Since  this  report  was  submitted,  the  Quartermaster  General  of  the 
Army  has  issued  specifications  embodying  the  features  herein  proposed  for 
the  purchase  of  all  coal  used  durine  the  fiscal  year  beginning  July  1st,  191 1 , 
at  army  stations  within  the  United  States.  — Editor. 
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times,  and  in  such  quantities  as  the  Government  may  direct. 
Upon  delivery  of  any  lot  the  coal  will  be  weighed  by  a  repre- 
sentative of  the  United  States,  and  payment  based  upon  Govern- 
ment weights  as  received. 

3.  Upon  the  receipt  of  any  partial  shipment  under  such  con- 
tract for  the  supply  of  coal,  representative  samples  shall  be  taken 
by  a  representative  of  the  Government.  Such  sample  to  be  not 
less  than  one  hundred  pounds,  selected  proportionately  from  the 
lumps  and  fine  coal,  and  from  different  portions  of  the  lot,  or 
cargo,  delivered,  so  that  a  true  sample  of  the  whole  partial  de- 
livery may  be  obtained. 

This  one  hundred  poimd  sample  shall  be  crushed  as  rapidly 
as  possible  in  order  to  retain  its  moisture,  until  none  of  the  frag- 
ments exceed  one-half  inch  in  diameter.  The  sample  will  then 
be  divided  and  quartered,  opposite  quarters  being  thrown  out; 
the  remaining  portions  being  thoroughly  mixed,  again  quartered, 
and  opposite  quarters  thrown  out  as  before.  This  process  to  be 
repeated  until  a  final  sample  is  obtained  sufficient  to  fill  a  two- 
pound  can  or  jar.  The  sampling  will  be  made  in  the  presence  of 
the  contractor,  or  his  representative,  if  requested.  The  sample 
obtained  shall  be  sealed,  and  securely  wrapped,  and  forwarded 
to  the  Director,  Bureau  of  Mines,  Department  of  the  Interior, 
Washington,  D.  C,  where  it  will  be  analyzed  and  tested  by  the 
method  adopted  by  the  American  Chemical  Society,  and  by  the 
use  of  a  bomb  calorimeter. 

4.  Coal  known  as  semi-bituminous,  run  of  mine,  free  from 
excessive  slate,  bone,  dirt  or  dust,  is  desired.  Coal  containing 
ash  in  excess  of  seven  (7)  per  cent.,  sulphur  in  excess  of  two  (2) 
per  cent.,  or  volatile  matter  in  excess  of  twenty-five  (25)  per 
cent,  will  not  be  considered.  Such  coal  to  be  delivered  at  Fort 
Monroe,  Virginia,  and  properly  piled  in  coal  bins,  bunkers,  wood- 
yard,  or  other  place  of  storage  within  the  limits  of  the  reservation, 
as  the  receiving  officer  may  direct.  A  contract  entered  into  under 
the  terms  of  these  specifications  will  not  be  binding,  if,  as  the 
result  of  practical  test,  under  service  conditions,  the  coal  fails  to 
give  satisfactory  results,  due  to  its  non-coking  character,  to 
excessive  clinkering,  or  to  a  prohibitive  amount  of  smoke,  or  to 
any  other  cause  which  make  it  an  undesirable  fuel.  It  is  under- 
stood that  the  coal  delivered  during  the  period  of  such  contract 
will  be  of  a  character  specified  by  the  contractor  in  his  proposal  ; 
and  should  therefore  be  supplied  from  the  same  mine  or  group  of 
mines.  Occasional  deliveries  of  coal  containing  ash  up  to  the 
limit  above  specified  may  be  accepted;  but  frequent,  or  con- 
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tinued,  failure  to  maintain  the  contractor's  standard  will  be  cause 
for  cancellation  of  such  contract. 

5.  Payment  for  coal  which  has  been  delivered  and  used,  of 
which  remains  on  the  government  reservation  at  the  time  its 
quality  is  determined,  will  be  made  at  a  price  computed  under 
the  following  terms: 

Upon  the  receipt  by  the  receiving  officer,  and  his  certificate 
of  such  receipt,  specifying  the  weights  so  received ;  and  that  samples 
have  been  procured  and  forwarded  to  the  Bureau  of  Mines,  as 
alJove  specified,  for  analysis;  and  upon  receipt  of  such  certified 
analysis  of  the  sample  from  the  Bureau  of  Mines,  payment  will 
be  made  for  such  delivery,  to  the  extent  of  ninety  (90)  per  cent, 
of  the  computed  value  of  such  quantity  delivered;  the  retained 
ten  (10)  per  cent,  to  be  paid  to  the  contractor  on  final  settlement 
of  his  contract,  or  not  later  than  three  months  after  receipt  of 
certified  analysis  from  the  Bureau  of  Mines,  of  the  sample  taken 
from  such  delivery. 

Payments  will  be  made  at  the  price  named  in  the  contract 
for  the  standard  value  of  the  coal  as  contained  in  the  bidder's 
proposal;  and  corrections  for  variations  from  such  standard 
values  of  heat  and  ash  value  above  or  below  the  standard  will  be 
made  as  follows : 

Ash, — For  all  coal  under  such  contract,  containing  a  greater 
percentage  of  ash  than  the  contractor's  standard,  a  deduction 
at  the  rate  of  two  (2)  cents  per  ton  for  each  per  cent,  of  ash  up  to 
ten  (10)  per  cent.  For  each  per  cent,  of  ash  above  ten  (10  per 
cent,  and  not  over  twelve  (12)  per  cent,  an  additional  deduction 
of  ten  (10)  cents  per  ton;  and  for  each  per  cent,  of  ash  over  twelve 
(12)  per  cent,  an  additional  deduction  of  twenty  (20)  cents  per  ton. 

For  each  per  cent,  of  ash  below  the  contractor's  standard, 
an  additional  price  of  two  (2)  cents  per  ton. 

Heat  value  in  British  thermal  units. — The  corrections  in  price 
for  variations  in  heat  units  from  that  specified  in  the  contractor's 
proposal,  and  made  part  of  his  contract,  shall  be  made  as  deter- 
mined by  the  following  formula. 

Delivered  B.  t.  u.  .  ,         . 

^7 — ^-  A  Ti  f       ^  contract  price  =  price  to  be  paid. 

6.  The  bunker  capacity  at  this  plant  is  approximately  ninety 
(90)  tons;  and  quantities  will  be  desired  in  lots  of  not  more  than 
two  (2)  car-loads  of  forty  to  fifty  tons  each. 

The  value  of  a  ton  under  the  above  specifications  is  under- 
stood to  be  2,240  pounds. 
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VICKERS'  ORDNANCE  AT  THE  JAPAN-BRITISH  EXHIBITION 

If  the  primary  function  of  an  exhibition,  apart  from  its  recreative  utility, 
be  educational,  it  will  be  conceded  by  the  visitor  to  the  Japan-British  Exhi- 
bition that  the  Vickers  display  of  ordnance  achieves  high  success.  There  is 
here  demonstrated  within  easy  compass  a  complete  record  of  recent  develop- 
ments in  naval  and  field  artillery,  in  association  with  an  object  lesson  on  the 
methods  adopted  to  ensure  high  power  with  that  lightness  which  is  important 
in  order  to  minimise  the  displacement  of  ships,  on  the  one  hand,  and  to  increase 
the  mobility  of  a  field  force,  on  the  other.  In  respect  of  the  latter  it  is  inter- 
esting, for  instance,  to  note  the  progress  made  with  field  artillery  by  one  or 
two  outstanding  features  in  the  exhibit.  The  automatic  rifie-caliber  gun 
has  recently  been  reconstructed,  and  it  has  been  possible  to  reduce  the  weight 
of  the  gun  from  60  lb.  to  26  lb.  This  has  been  done  by  introducing  a  corru- 
gated water-jacket,  and  by  replacing  all  gun-metal  by  high-grade  steel  in 
the  construction  of  the  mechanism  generally.  The  action  is  entirely  auto- 
matic, the  gun  being  fed  with  cartridges  from  a  belt,  and  the  firing  is  con- 
trolled at  will  by  pressure  applied  to  the  trigger  lever  in  the  rear.  The  Vickers 
mitrailleuse  was  originally  mounted  either  on  a  carriage  or  tripod:  but  there 
has  been  adapted  for  it  a  tripod  of  an  adjustable  t3rpe  which  enables  the  gun 
to  be  raised  or  lowered  by  means  of  a  handle,  to  suit  any  available  ''cover", 
without  altering  the  elevation  of  the  gun;  the  height  from  the  ground  may 
vary  from  16  in.,  the  lowest  position,  to  33  in.,  the  highest  position.  The 
weight  of  the  mounting  is  34  lb.,  so  that  the  total  weight  of  gun  and  mounts 
ing  only  amounts  to  60  lb.,  which  compares  very  favorably  with  the  service 
gun,  the  weight  of  which  is  60  lb.,  while  the  weight  of  their  tripods^varies 
from  47  lb.  to  84  lb. 

The  37-mm.  gun  can  fire  1  lb.  shot  at  the  rate  of  800  rounds  per  minute 
with  a  muzzle  energy  of  22.5  footrtons.  The  total  weight  of  gun  and  mounting 
is  7.75  cwt.  The  75-mm.  mountain  gun  has  always  been  an  attractive  feature 
at  exhibitions,  as  the  gun  can  fire  seven  12i  lb.  rounds  per  minute  at  a  muzzle 
velocity  of  920  ft.  per  second  » to  73.4  foot-tons  of  muzzle  energy,  and  yet  its 
weight  of  8  cwt.  can  be  loaded  on  four  mules,  one  carrying  the  gun,  296  lb. ; 
a  second  the  cradle,  288  lb. ;  a  third  the  wheels,  277  lb. ;  and  a  fourth  the  trail, 
278  lb.,  with  others  each  taking  288  lb.  of  ammunition. 

Interest  also  attaches  to  the  12  ^pounder  semi-automatic  gun,  the  bal- 
listics of  which  are  given  in  Table  I.,  and  the  weights,  &c.,  of  the  carriage  in 
Table  II.  This  gun  is  designed  for  a  muzzle  velocity  of  2700  ft.  per  second, 
which  gives  an  energy  of  632  foot-tons,  and  being  alternatively  quick-firing 
or  semi-automatic  in  its  action,  it  is  possible  to  fire  twenty-five  aimed  rounds 
per  minute.  The  breech  mechanism  is  of  the  vertical  sliding-block  type, 
the  block  being  operated  by  a  crank  pivoted  in  the  breech  end  of  the  gun. 
In  semi-automatic  firing  the  crank  is  rotated  by  a  pawl,  which  engages  with 
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a  cam  on  the  crank-axis,  when  the  gun  is  returning  after  recoil.  This  action 
opens  the  breech,  at  the  same  time  winding  up  a  powerful  clock  spring  attached 
to  the  crank-axis.  During  the  opening  of  the  breech  the  cartridge-case  is 
ejected  by  means  of  a  powerful  extractor,  which  is  actuated  by  the  breech- 
block during  its  fall.  A  slow  initial  movement  of  this  extractor  exerts  a  pow- 
erful wedging  action  on  the  case,  dislodging  it  prior  to  its  rapid  ejection. 
In  loading,  the  cartridge  is  pushed  smartly  into  the  chamber.  This  action 
releases  the  breech-block,  retaining  devices,  whereupon  by  the  reaction  of 
the  clock  spring  the  breech  is  closed.  In  ''quick  firing"  the  action  of  the 
mechanism  is  the  same  as  in  "semi-automatic"  firing,  excepting  that  the 
breech  \s  opened  and  closed  by  means  of  a  hand-lever  mounted  in  a  bracket 
on  the  side  of  the  gun-cradle.  When  using  the  mechanism  for  quick  firing, 
the  spring  gear  is  removed  intact,  and  the  semi-automatic  action  pawl  is 
rendered  inoperative  by  means  of  a  switch  on  the  gun-mounting. 

The  75-Mm.  Fibld-Gun 

In  view  of  the  re-arming  of  our  field  forces,  the  illustrations  ♦  *  *  * 
of  the  7.5-nmi.  field-gun  and  of  the  4.33-in.  howitzer  are  of  interest.  The 
75-mm.  gun  (Fig.  1)  has  been  designed  to  fire  a  14.33-lb.  shot  at  a  muzzle 
velocity  of  166  ft.  per  second,  or  a  12.5-lb.  shot  at  1800  ft.  per  second,  at  the 
rate  of  twenty-five  rounds  per  minute.  With  an  elevation  of  16  deg.the  range 
is  about  4  miles.  The  weight  of  the  mounting  for  the  heavier  gun,  with  lim- 
ber and  twenty-four  rounds,  is  1  ton  5}  cwt.  The  gun  itself  is  of  nickel-steel 
construction,  and  the  heavy  jacket  shrunk  over  the  A  tube  extends  the  whole 
length  of  the  gun,  and  both  are  locked  togetho*  by  the  breech-ring,  which 
carries  the  breech-closing  mechanism,  and  has  a  lug  connecting  the  gun  to 
tHe  recoil  system,  as  shown  in  the  view.  The  breech  mechanism  is  of  swing- 
block  type,  the  block  being  screwed  into  a  carrier,  which  is  pivoted,  between 
lugs  on  the  breech  end  of  the  gun.  The  mechanism  is  operated  by  a  hand- 
lever  mounted  on  the  carrier,  and  provided  with  a  bevel-pinion,  which  engages 
with  bevel-teeth  at  the  rear  of  the  breech-screw,  so  that  a  horizontal  move- 
ment of  the  hand-lever  rotates  the  breech-screw,  thus  unlocking  it.  The 
continued  movement  of  the  hand-lever  swings  the  mechanism  clear  of  the  breech 
opening.  The  hollowed  interior  of  the  breech-screw  receives  the  firing-gear, 
which  is  of  percussion  "slip-lock"  t3rpe,  by  means  of  which,  if  necessary, 
repeated  blows  may  be  given  the  primer  without  opening  the  breech.  A  pow- 
erful case-extractor  is  actuated  by  the  carrier  when  the  mechanism  b  swung 
out,  and  a  cartridge-retainer  is  provided,  which  prevents  the  cartridge  slip- 
ping out  of  the  chamber  when  tKe  gun  is  loaded  at  high  elevation. 

The  carriage,  which  is  so  well  shown  in  Fig.  1,  is  designed  to  remain 
steady  when  firing  at  a  few  degrees  of  depression.  It  has  the  independent 
line  of  sight,  and  is  fitted  with  telescopic,  open,  and  goniometric  sights.  A 
bullet-proof  steel  shield,  0.144  in.  thick,  is  provided  for  the  protection  of  the 
men  engaged  in  working  the  gun.  The  gun  and  cradle  are  carried  on  an  upper 
carriage,  which  may  be  traversed  4  deg.  to  right  or  left,  and  the  gun  may  be 
elevated  up  to  16  deg.  or  depressed  to  10  deg.  on  the  carriage.  The  full  ele- 
vation may  be  given  with  eitiier  the  ranging  or  the  pointing  gear.  The  gun  is 
placed  at  full  elevation  for  travelling,  and  is  locked  to  the  trail  by  means  of  a 
sliding  bolt  on  the  trail,  which  engages  with  a  lug  on  the  cradle  in  such  a 
way  as  to  relieve  the  travelling  stresses  on  both  the  elevating  and  the  trav- 
ersing gears     The  pointing-screw  is  entirely  protected  from  dust  when  trav- 
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elling.  The  wheels  are  55  in.  in  diameter,  and  the  track  is  55  in.  The  cradle 
is  of  box  section,  having  slides  for  the  gun  machined  on  the  cover,  and  lined 
with  gun-metal.  The  front  cover  may  be  easily  removed  for  inspecting  the 
buffer  glands  or  withdrawing  the  spring  column.  The  running-out  springs 
are  arranged  in  a  single  column  round  the  buffer  cylinder,  which  recoils  with 
the  gun,  the  whole  being  enclosed  in  the  cradle,  and  thus  protected  from  dust 
or  injury.  The  buffer  and  springs  may  be  withdrawn  from  the  cradle  without 
disturbing  the  adjustment  of  the  springs.  The  buffer  piston-rod  is  of  steel, 
and  is  attached  to  the  front  cover  of  the  cradle.  The  recoil-control  gear 
ensures  the  pressure  in  the  cylinder  to  be  such  that  uniform  stability  during 
recoil  is  secured,  and  the  counter-recoil  of  the  gun  occasions  no  shock  to  the 
carriage. 

The  upper  carriage  is  built  up  of  nickel-steel  side-plates  connected  with 
transoms,  one  of  which  carries  the  socket  for  the  traversing  pivot.  The 
rear  transom  is  clipped  to  a  bracket  on  the  trail.  The  traversing  gear  is 
connected  to  a  socket  on  this  bracket  and  to  the  rear  transom  of  the  carriage. 
The  rear,  transom  also  carries  the  lower  bearings  for  the  ranging  and  pointing 
gear.  The  nut  through  which  the  pointing-screw  works  is  carried  in  the 
lower  bearing  on  the  left-hand  side  of  the  carriage,  and  is  rotated  by  means 
of  bevelrwheels  and  a  hand-wheel. 

The  ranging-screw  is  of  steel,  and  has  an  extension-piece  fitted  in  the 
pointing-screw.  The  ranging-screw  is  rotated  from  the  right-hand  side  of  the 
carriage  by  means  of  a  hand-wheel.  The  ranging-screw  works  through  an 
oscillating  nut  carried  by  a  saddle  on  the  cradle,  in  such  a  way  that  it  cannot 
rotate  with  the  ranging-screw. 

The  sight  is  connected  to  the  coupling  on  the  pointing-screw,  so  that, 
when  using  the  pointing-gear  the  gun  and  sight  move  together,  and  when 
using  the  ranging-gear  the  gun  moves  without  moving  the  sight.  The  range- 
dial  is  actuated  by  a  pinion  engaging  with  a  rack  on  the  sight-bracket.  The 
goniometric  sight  is  carried  by  a  stem,  on  which  it  may  be  raised  above  the 
shield  for  indirect  firing. 

The  trail  is  tubular  in  section,  and  is  fitted  with  a  spade,  trail-eye,  lifting- 
handles,  and  handspike.  It  also  carries  brackets  for  the  brake  gear  and  shield. 
The  axle-tree  is  of  steel,  and  passes  through  bearings  in  the  sides  of  the  upper 
carriage.  The  brakes  are  provided  with  a  quick-releasing  gear,  worked  by 
a  handle  on  the  left-hand  side.  The  seats  are  carried  on  the  brake  support 
arms.  The  lower  part  of  the  shield  is  hinged,  so  that  it  may  be  folded  up 
and  locked  to  the  trail  for  travelling;  the  shield  being  kept  as  near  as  possible 
to  the  trunnions,  the  clearance-holes  for  the  gun  and  sights  are  small. 

The  4.33-In.  Howitzer 

The  4.33-in.  Howitzer,  illustrated  in  Fig.  2,  fires  a  projectile  af  35i  lb. 
with  a  velocity  of  1100  ft.  per  second,  giving  a  maximum  range  of  about  4A 
miles.  The  barrel  and  breech  mechanbm  are  generally  of  similar  construe^ 
tion  to  those  of  the  75-mm.  field  gun  described,  but  there  are,  of  course, 
important  differences  in  the  mounting  or  carriage.  The  trail  is  of  double^ 
channel  section,  built  up  of  nickel-steel  flanged  plates,  strengthened  with 
transoms,  one  of  which,  near  the  forward  end,  is  adapted  to  receive  the  train- 
ing-pivot. It  Ls  filled  with  bronze  bearing-brackets  to  support  the  upper 
carriage,  which  is  secured  at  the  front  end  by  clips,  and  at  the  rear  by  bolts 
fitting  ip  r^di^l  slots  in  the  bewing-brackets,    f  he  rear  ^ad  of  the  trail  is 


Fig.  1,    75-Miu.iiiETER  Field-gun 


Fig.  2.     4.33-Inch  Howitzer 


Fio.  3.    12-lMcK  60-Cauber  Naval  Gun  on  Trial  Mounting 


Pig.  4.    12-Inch  60-Calibeb  Naval  Gun,  showing  Breech  Open 
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fitted  with  trail-eye  and  lifting-handles.  The  traversing  handspike  is  hinged 
at  the  rear  end  of  the  trail,  and,  on  moving  a  spring-catch  with  the  foot»  it  ia 
released  from  the  traversing  position,  and  may  be  folded  back  on  the  trail 
for  travelling.  The  rear  end  of  the  trail  is  fitted  with  a  pow^ul  double- 
bladed  spade,  with  large  bearing-plates  and  stiffening  gussets. 

The  upper  carriage  is  built  up  of  two  forged-steel  side  cheeks  connected 
together  by  a  steel  transom,  on  which  are  formed  the  bearings  for  the  oscil- 
lating box  for  the  elevating-gear,  the  sockets  for  the  trunnions  of  the  balancing- 
spring,  and,  at  the  rear,  a  socket  for  the  traversing  pivot.  In  order  to  obtain 
a  long  recoil  at  full  elevation  the  gun  and  buffer  cylinder  are  kept  well  forward, 
their  center  of  gravity  being  in  front  of  the  trunnions.  The  elevating-gear  is 
relieved  of  the  load  due  to  this  by  means  of  a  balancing-spring.  This  spring 
is  enclosed  in  a  case  for  protection.  The  gun  may  be  loaded  at  any  angle 
of  elevation. 

The  elevating-gear  allows  of  50  deg.  elevation  and  5  deg.  depression  being 
given  to  the  gun.  It  consists  mainly  of  a  steel  screw  attached  by  a  pin- joint 
to  lugs  on  the  underside  of  the  buffer  cylinder  and  working  through  a  steel 
nut  carried  in  an  oscillating  box,  which  is  trunnioned  in  bearings  on  the  tran- 
som of  the  upper  carriage.  The  nut  is  rotated  by  means  of  bevel-wheels 
and  shafts  from  a  hand-wheel  at  the  right-hand  side  of  the  carriage.  The 
traversing-gear  allows  of  3  deg.  traverse  right  and  left.  It  consists  of  a  steel 
screw  attached  by  a  pin- joint  to  a  bracket  on  the  trail,  and  working  through  a 
nut  carried  on  the  upper  carriage  by  an  extension  of  the  elevating-gear  bracket. 
This  nut  can  be  rotated  by  means  of  a  hand-wheel  and  bevel-wheels.  The 
hydraulic  buffer-cylinder  is  provided  with  keys  to  take  the  guides  on  the  slide. 

The  slide  which  carries  the  gun  is  of  steel,  machined  to  fit  the  keys  on 
the  buffer  cylinder.  The  gun  is  attached  to  it  at  the  forward  end  by  means 
of  a  bolt  passing  through  the  slide  and  through  a  lug  on  the  gun  body.  At 
the  rear  end  the  gun  is  held  in  place  by  a  tongue  on  the  slide  which  fits  in  a 
recess  formed  in  a  lug  on  the  gun.  The  piston-rod  is  secured  to  a  lug  on  the 
breech  end  of  the  gun.  The  running-out  springs  are  supported  by  the  run- 
ning-out rod  passing  through  them.  To  remove  the  springs  it  is  only  neces- 
sary to  remove  the  nut  at  the  breech  end  of  the  gun,  and  the  nut  attaching 
the  rods  to  the  gun  at  the  muzzle  end. 

The  wheels  are  56  in.  in  diameter  with  steel  tires  3  in.  wide  on  the  face. 
The  track  is  62  in.  The  wheel  brakes  are  provided  wi^  a  quick-releasing 
gear  worked  by  a  handle  on  the  left-hand  side. 

A  goniometric  sight  is  provided  on  a  bracket  attached  to  the  trunnion 
on  the  left-hand  side  of  the  carriage.  By  this  arrangement  the  sight  traverses 
with  the  gun,  and  the  eye-piece  is  always  in  approximately  the  same  position 
when  the  sight  is  in  use.  The  gun  may  be  layed  correctly  without  calcula- 
tion, whatever  may  be  the  inclination  of  the  trunnions  from  the  horizontal 
plane;  the  sight  may  be  used  for  any  angle  of  elevation  of  the  Howitzer.  The 
optical  head  of  the  sight  is  carried  up  above  the  wheels,  and  a  view  may  be 
obtained  in  any  direction  without  moving  the  eye-piece  of  the  sight. 

There  are  many  other  interesting  exhibits  connected  with  land  artillery; 
but  we  may  pass  on  to  naval  ordnance,  referring  the  reader  to  the  Tables  I 
and  II  for  the  ballistics  of  other  field-guns. 

The  12-Inch  50-Caliber  Naval  Gun 

Table  I  further  simplifies  our  task  so  far  as  naval  weapons  are  concerned, 
since  it  gives  the  ballistics  and  weights  of  mountings  of  the  latter  quick-firing 


186  PROFESSIONAL  NOTES 

and  machine  guns.  The  improvements  introduced  are  mostly  in  detail, 
all  tending  to  increase  power  and  accuracy,  and  thus  visitors  view  with  inter- 
est such  features  as  foUow-the-pointer  sights,  &c.  These,  however,  have 
already  been  dealt  with  in  Engineering,  and  pressiu^e  on  our  space  compels 
us  to  confine  attention  to  the  12-in.  50-caliber  gun,  exhibited  in  models.  It 
is  true  that  these  are  not  the  weapons  actually  made  for  the  Britbh  Navy, 
but  they  represent  the  Vickers'  practice,  and  the  drawings  and  illustrations 
which  we  reproduce  on  *  *  ♦  (Figs.  3  and  4)  are  therefore  typical  of  the 
armament  of  the  latest  battleships  of  more  than  one  power.  Figs.  3  and  4, 
*  *  *  show  a  gun  on  the  trial  mounting  at  the  company's  Eskmeals  range 
on  the  Cumberland  Coast.  Figs.  5  and  6  are  sections  respectively  of  a  solid- 
steel  and  wire-woimd  gun  of  50  calibers  in  length,  to  give  the  same  ballistics, 
while  Figs.  7  to  14  illustrate  completely  the  breech  mechanism  with  the  mod- 
ifications recently  introduced. 

The  comparative  sections  will  be  studied  with  int^ est  in  view  of  the  con- 
troversy which  is  reawakened  from  time  to  time  as  to  the  advantages  and 
disadvantages  of  the  wire-wound  and  the  solid-steel  systems  of  constructicn. 
Now  that  steel  of  a  thoroughly  reliable  charact^  is  obtainable  for  guns,  there 
Is  not  the  same  objection  to  the  use  of  steel  rings  shrunk  on  to  reinforce  the 
inner  tube  instead  of  wire,  especially  as  the  latter  is  more  expensive  to  man- 
ufacture: but  while  the  Vickers  Company  make  both  types,  the  Britbh  Navy 
still  prefers  the  wire-wound  gun,  probably  because  it  ensures  much  greater 
radial  strength,  and  also  because  any  fracture  of  the  inner  tube  due  to  exces- 
sive stress  is  not  likely  to  cause  disaster,  and  may  be  easily  repaired. 

The  all-steel  gun  (Fig.  5)  is  built  up  of  parallel  tubes  shrunk  one  over 
the  other.  The  A  tube  is  a  stout  tube  of  nearly  uniform  section  from  end  to 
end.  Over  this  is  shrunk  the  B  tube  in  four  portions,  extending  the  whole 
length  of  the  gun,  the  interior  of  the  B  tube  being  a  triHe  less  in  diameter 
than  the  exterior  of  the  A  tube  before  the  tubes  are  built  together.  The  C 
tube  is  next  shrunk  on  in  three  pieces,  which  extend  nearly  to  the  muzzle. 
There  is  again  a  slight  difference  in  the  exterior  of  the  B  tube  and  the  interior 
of  the  C  tube  preparatory  to  shrinking;  in  this  case  the  difference  is  some- 
what greater  than  between  the  A  and  B  tubes.  Next  comes  the  D  tube,  in 
one  piece  about  half  the  length  of  the  gun,  and  it  is  followed  by  a  short  jacket. 
These  two  last  tubes  are  shrunk  on  in  the  same  manner  as  the  B  and  C  tubes, 
the  amount  of  shrinkage  increasing  with  each  successive  tube.  It  will  be 
understood  that  the  amount  of  this  shrinkage  is  an  important  factor  in  a  gun 
constructed  on  thb  principle;  the  manufacture  of  the  gun  demands  a  fine 
degree  of  accuracy  also  in  the  processes  of  machining.  The  breech-bush 
which  carries  the  breech-screw  or  plug  is  screwed  into  the  D*  tube,  and  a 
ring  is  shrunk  over  the  rear  portion  of  the  breech-bush.  Over  this  ring  and 
a  p«Lrt  of  D^  the  tube  is  shrunk  a  collar,  which,  in  combination  \vith  the  D^ 
tube  and  the  breech-ring,  withstands  the  rearward  pressure  when  the  gun 
is  fired. 

In  the  case  of  the  wire-wound  gun  (Fig.  6)  there  is  an  inner  A  tube,  whose 
exterior  diameter  is  decreased  towards  the  muzzle,  due  to  a  slight  taper  and 
the  existence  of  a  number  of  small  shoulders.  The  interior  of  the  next  tube— 
the  A  tube — has  its  inside  diameter  somewhat  less  than  the  exterior  diameter 
of  the  inner  A  tube.  The  outer  tube  is  slightly  heated,  and  the  inner  A  tube 
b  forced  into  it  until  the  shoulders  on  the  inner  tube  are  brought  up  against 
the  shoulders  on  the  outer  tube.     Layers  of  steel  wir^  are  wound  on  the  outer 
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tube  at  varying  degrees  of  tension,  the  number  of  layers  increasing  from  six- 
teen at  the  muzzle  to  eighty  at  the  breech  end.  About  130  miles  of  wire,  hav- 
ing a  cross-section  of  0.25  by  0.06,  and  a  tensile  strength  of  100  tons  per  square 
inch,  are  used  in  the  manufacture  of  this  gun.  The  jacket  and  the  B  tube 
are  then  put  on  over  the  wire.  The  breech  of  the  gun  is  closed  by  a  breech- 
screw  or  plug,  which  works  in  the  breech-bush,  the  breech-bush  in  its  turn 
being  screwed  permanently  into  the  A  tube.  Over  that  part  of  the  A  tube 
which  is  not  reinforced  by  the  wire  is  shrunk  a  collar,  which,  in  combination 
with  the  breech-ring,  assists  the  A  tube  to  take  up  the  longitudinal  stresses 
which  occur  on  firing  the  gun. 

The  breech  mechanism,  illustrated  by  Figs.  7  to  14,  *  *  *  is  operated 
by  a  hand-wheel  E,  situated  on  a  non-recoiling  part  of  the  gun-mounting, 
and  also  by  power  gear,  both  of  which  work  through  worm-gearing,  shown  in 
Figs.  11  and  12.  The  breech-screw  threads  are  arranged  in  segments  of  vary- 
ing radii,  and  the  screw  F  is  rotated  by  a  couple-lever  G.  Engaging  with  a 
groove  in  the  breech-screw  Xev&r  G  is  a  roller  H,  which  projects  from  the  arm 
of  a  crank-pinion  I,  mounted  on  the  carrier  J.  The  form  of  the  groove,  and 
its  position  in  relation  to  the  crank-pinion  I,  is  such  that  the  maximum  possible 
power  is  exerted  when  seating  the  obturator  K,  and  a  *•  locking-point**  is 
obtained  when  the  breech  is  closed.  When  the  breech-screw  F  is  in  the  un- 
locked position,  and  swung  away  from  the  breech  face,  it  is  retained  against 
rotation  by  a  spring-catch  L,  of  the  well-known  plunger  type,  which  engages 
with  the  breech-screw  leva*  G.  The  crank-pinion  I  is  provided  with  a  roller- 
bearing  M  to  eliminate,  as  far  as  possible,  the  friction  of  the  tcggle-joint  action 
of  the  crank,  before  the  final  operation  of  seating  the  obturator  K.  The  crank- 
pinion  I  is  operated  by  an  intermediate  pinion  N,  which  is  in  turn  operated 
by  a  bevel-pinion  O  on  the  hinge-bolt  P  of  the  carrier  J.  The  hinge-bolt  P 
is  operated  by  the  worm-gear  mounted  at  its  lower  extremity  in  a  bracket  on 
the  frame  Q.  The  carrier  hinge  is  provided  with  ball  anti-friction  bearings. 
Two  series  of  balls  are  provided — one  series  to  take  the  side  thrust,  and  the 
other  to  take  the  dead-weight  of  the  mechanism.  The  bearings  are  arranged 
so  that  it  is  possible  to  remove  either  of  them  intact  without  dismantling  the 
carrier  J  and  breech-screw  F.  These  bearings  can  be  vertically  adjusted 
for  centering  the  carrier  J  and  breech-screw  F  when  the  mechanism  is  assembled, 
the  bushes  being  rotated  by  means  of  adjusting  washers.  An  automatic 
rebound  catch  R  is  provided  for  retaining  the  breech-screw  F  after  slamming, 
and  thus  preventmg  rebound.  The  axial  vent-nut  T  and  the  box-slide  S  are 
arranged  to  prevent  the  slacking  back  of  the  nut  T,  the  latter  being  also  con- 
structed so  as  to  limit  the  forward  movement  of  the  axial  vent  V  and  the 
consequent  displacement  of  the  obturator  K. 

Obturation  is  effected  by  means  of  a  plastic  canvas-covered  pad,  with 
a  copper  protecting  disc  and  steel  rings.  The  mechanism  is  provided  with 
separate  electric  and  percussion  firing-locks.  The  electric  lock  J  is  clearly 
shown  in  Fig.  14. 

The  firing-gear  is  operated  by  means  of  a  link  system,  in  place  of  the  usual 
cam-plate  method,  and  with  the  addition  of  an  appliance  for  withdrawing 
the  firing-needle  into  a  safe  position  before  the  lock-frame  commences  to  move 
in  the  box-slide  S. 

This  link  system  consists  of  a  link  W,  pivoted  at  one  end  to  the  crank- 
pinion  I,  and  at  the  other  to  an  intermediate  lever  X  swinging  in  the  carrier 
J,  which,  in  turn,  engages  with  a  link  Y  coupled  direct  to  the  guide-bolt  Z 
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of  the  lock-frame.  The  leverages  of  this  intermediate  lever  X  are  adjusted ,  with 
relation  to  the  crank-pinion  link  W  and  the  hnk-actuating  lock  Y,  so  as  to  reduce 
the  somewhat  considerable  movement  of  the  crank-pinion  I  to  the  smaller  mo  ve> 
ment  required  on  the  lock  U,  at  the  same  time  maintaining  the  slow  initial  mo ve> 
ment  of  the  latter  during  the  wedging  out  of  the  vent-sealing  tube  AV 

The  method  of  retracting  the  needle  is  as  follows: — A  sliding-bar  B' 
works  in  guides  in  the  carrier  J.  This  bar  6*  engages  at  one  end  with  a  with- 
drawing lever  C^  pivoted  on  the  box-slide  S,  the  other  end  being  provided 
with  an  anti-friction  roller,  which  engages  with  a  flange  on  the  crank-pinion 
I.  Immediately  the  crank-pinion  I  is  rotated  (and  during  the  idle  move- 
ment of  the  latter  relative  to  the  breech-screw  lever  G),  an  incline  on  the 
flange  engages  with  the  roller  of  the  bar  B',  forcing  the  bar  B^  towards  the 
lock  U,  and  thus  withdrawing  the  firing-needle  through  the  agency  of  the 
withdrawing  lever  C*.  Ehiring  the  opening  of  the  mechanism,  the  flange 
on  the  pinion  I,  which  is  concentric  after  the  initial  incline,  continues  to  engage 
the  roller  on  the  bar  B\  and  retains  it  in  the  retracted  position  imtil  the  breech 
is  again  closed  and  the  screw  F  locked.  The  bar  B^  and  the  lever  C^  are  pro- 
vided with  spring-plungers,  which  return  these  parts  to  their  normal  position 
when  the  mechanism  is  closed  for  firing.  An  hydraulic  bufifer  D*  is  provided 
in  the  carrier  J  to  absorb  the  shock  when  opening. 

The  breech  can  be  opened  or  closed,  when  hydraulic  power  is  applied, 
in  a  little  under  4  seconds,  and  with  hand-power  only  in  6  seconds.  This 
result,  in  combination  with  the  arrangements  made  for  the  supply  of  ammu- 
nition to  the  gun,  has  had  great  influence  on  the  rapidity  of  fire  of  even  the 
largest  of  guns.  It  will  be  seen  that  in  Table  I  the  rate  b  two  rounds  per 
minute  for  this  12-in.  gun,  which  develops  53,400  foot-tons  of  energy  at  the 
muzzle,  equal  to  penetrating  52.1  in.  of  wrought  iron,  according  to  the  Gavre 
formula.  When  one  recalls  also  the  immense  bursting-charge  which  the 
85C|-lb.  shell  cah  carry,  it  is  easy  to  realise  how  naval  strategists  and  tacticians 
have  shown  a  preference  for  the  12-in.  gun  instead  of  a  combination  of  12-in. 
and  9.2-in.,  or  12-in.  and  10-in.  guns.  As  to  whether  it  is  the  6-in.,  5-in.,  or 
4-in.  gun  which  should  be  associated  with  the  12-in.  gun,  is  another  question, 
regarding  which  it  need  only  be  said  here  that  there  are  exhibited  6-in.  and  4-in . 
quick-firers  equally  efiicient  for  their  caliber  with  the  12-in.  gun  described, 
while  further  interest  is  lent  by  the  collection  of  ship  models  and  electrical 
manufactures  of  the  company. — Engineering,  Aug.  12,  1910. 


FOUR  RECENT  TYPES  OF  DREADNOUGHTS* 

A  DISCUSSION  OF  THEIR  COMPARATIVE  ME?RITS 

By  LuiGi  Barbbris,  Captain  Corps  of  Construction,  Royal  Italian  Navy 

Since  the  promotion  of  Sir  Philip  Watts  to  the  post  of  Chief  Constructor 
of  the  British  Navy,  there  have  been  introduced  into  the  service  of  that  great 
marine  many  innovations,  good  and  otherwise.  Among  them  one  which 
has  excited  an  infinite  number  of  protests  and  criticisms:  that  is,  the  principle 
of  secrecy  regarding  the  plans  for  new  construction. 

Other  navies  follow  more  of  less  the  example  of  England;  and  for  several 
years  the  reviews,  annuals,  and  naval  almanacs  have  been  giving  incom- 
plete and  inexact  vignettes  of  dreadnoughts  of  various  nations. 

*  TnmsUtad  for  the  Se%0ntific  Am0riean  SuppUm^kt  from  RivUta  MaritHma 
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Id  the  last  few  months,  however,  by  a  set  of  curious  circumstances,  there 
have  come  to  light  the  schematic  designs  of  four  types  of  the  most  recent 
dreadnoughts,  none  of  which  ships  has  yet  been  launched.  These  plans  have 
every  appearance  of  authenticity,  and  are  derived  from  such  reliable  sources 
that,  although  they  are  neither  official  nor  semi-official,  they  may  be  considered 
sufficiently  trustworthy  to  merit  attention. 

These  four  types  of  dreadnoughts  are: 

a.  The  Sebc^opol  class,  Russians,  to  which  belong  the  Petropavlovsk, 
the  GangtUt  and  the  Poltava;  laid  down  with  great  pomp  simultaneously  on 
June  15th,  1909,  at  the  Baltic  works  and  the  Obukoff  yard. 

b.  The  Wyoming  and  the  Arkansas,  Americans;  the  contract  for  the 
former  was  awarded  to  Cramps  on  October  14th,  1909;  that  for  the  latter  to 
the  New  York  Shipbuilding  Company  on  September  25th  of  the  same  year. 

c.  The  Rivadavia,  and  Moreno,  Argentines,  awarded  to  the  Fore  River 
Iron  Works  on  January  21st,  1910.  (Contract  for  one  of  these  was  sublet 
to  the  New  York  Shipbuilding  Company.) 

d.  The  Jean  Bart  and  the  Courbet,  French,  whose  plans  were  finally 
approved  by  the  Ministry  April  16th,  1910,  and  turned  over  to  the  Brest  and 
Lorient  dock  yards  on  the  7th  of  May. 

The  publication  of  the  plans  of  the  French  and  the  American  ships  is 
scarcely  cause  for  surprise,  for  in  addition  to  the  liberality  usual  to  these  two 
navies,  there  are  certain  legislative  reasons  why  the  data  relative  to  new  con- 
struction must  be  made  public  in  parliamentary  documents. 

The  Moniteur  de  la  Flotte  of  June  11th,  which  published  the  details  and 
vignettes  of  the  Jean  Bart,  enjoys  such  a  reputation  for  reliability  and  close 
connection  with  current  afifairs  that  we  cannot  doubt  the  exactitude  of  its 
information. 

The  best  information  concerning  the  Wyoming  appeared  in  a  notable 
article  in  the  June,  1910,  number  of  The  Navy. 

The  sketches  and  data  concerning  the  four  Russian  battleships  are  taken 
from  an  exhaustive  article  in  Engineering  of  May  20th,  1910.  This  journal 
is  too  well  known  to  allow  of  our  questioning  the  source  from  which  it  derived 
its  facts;  and  their  authenticity  is  fiuther  substantiated  by  the  lively  com- 
ments provoked  in  Russia  by  their  publication. 

As  to  the  Argentine  vessels,  a  sufficiently  ample  description  appeared 
in  the  official  Bolelin  del  Centro  Naval  in  its  January,  1910,  number;  but  other 
details  have  also  come  to  hand  in  Argentine  (La  Nacion)  and  foreign  (Scien- 
tific Am^riedn)  papers,  which  we  have  every  reason  to  believe  are  thoroughly 
dependable. 

It  is  interesting  to  examine  somewhat  carefully  the  origin  of  the  drawings 
and  descriptions  which  have  repeatedly  appeared  in  numerous  technical  publica- 
tions (including  the  Rivista  Mariuima),  because  in  order  to  comment  on  the 
plans  of  the  several  projected  vessels  and  compare  their  points  of  diflference,  it 
is  essential  that  the  authorities  cited  shall  be  as  near  absolute  as  possible. 

The  four  designs  are  not  quite  contemporaneous,  and  it  should  be  noted 
that  the  Russian  dates  from  the  spring  of  1909,  the  American  from  that  sum- 
mer, and  the  French  and  Argentine  from  the  end  of  that  year. 

Main  Armament 

The  comparison  of  the  main  batteries  of  the  four  dreadnoughts  which 
we  are  considering  is  made  particularly  easy  and  interesting  by  the  fact  that 
all  the  ships  carry  twelve  12-inch  (305-millimeter)  guns 
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The  first  thing  that  strikes  the  reader  after  a  glance  at  the  accompanying 
diagrams  is  that  the  French  have  sacrificed  one-sixth  of  the  gun  power  of 
their  ships  in  the  sector  of  maximum  ofifense  (the  broadside)  merely  to  rein- 
force the  bow  and  stem  fire.  It  stands  to  reason  that  dviring  the  greater 
part  of  a  fight  one  of  the  flank  turrets  of  the  Jean  Bart  would  remain  per- 
fectly useless.  Even  in  those  few  moments  in  which  the  ship  would  have 
occasion  to  fire  in  chase  or  in  retreat,  the  ballistic  efficiency  of  the  vessels 
would  not  be  eight  guns  (as  it  might  at  first  sight  appear,  and  as  the  Moniteur 
de  la  Flotte  erroneously  maintains),  but  six,  as  shown  clearly  in  the  diagram. 
The  solution  adopted  in  the  Argentine  navy  proves  that  it  is  possible  by  other 
means  to  get  the  fire  of  six  guns  along  the  line  of  the  keel  while  still  conserv- 
ing all  twelve  for  use  on  the  broadside.* 

The  Americans  seem  content  with  a  fore  and  aft  fire  (within  15  degrees 
each  side  of  the  keel  line)  of  but  four  guns,  and  the  Russians  have  only  three 
which  can  fire  end  on  within  25  degrees  of  the  longitudinal  axis.     The  latter, 


French  **Jean  Bart" 

* 

Displacement,  23,323  tons.  Speed,  20  knots.  Maximum  coal  supply, 
2, 700  tons.  Armor  Belt,  10^4  inches  to  T^i  inches;  turrets,  10^  inches. 
Armament:  Twelve  12-inch;  twenty-two  5.5-inch.  Torpedo  tubes,  four  18- 
inch. 

however,  have  made  up  for  the  loss  of  end-on  efficiency  by  a  splendid  broad- 
side fire  of  all  twelve  guns  throughout  an  arc  of  130  degrees  (according  to 
Engineering).  Amazing  as  it  may  seem,  the  Yankees  have  not  taken  advan- 
tage of  the  splendid  system  which  they  first  introduced,  and  have  contented 
themselves  with  a  maximum  arc  of  but  95  degrees,  only  slightly  different 
from  that  of  the  French  (90  degrees)  and  Argentine  (100  degrees)  ships.  This 
seems  all  the  more  remarkable  because  America  gave  us  the  classic  conmien- 
tary  of  Conunander  Niblack,  in  which  the  importance  of  an  ample  arc  of  maxi- 
mum offense  was  ardently  upheld,  not  only  by  Commander  Niblack,  but  also 
by  Rear  Admiral  Wainwright  and  Commander  Sims. 

However,  if  the  Americans  have  been  able  to  give  to  turrets  Nos.  4  and  5 
a  range  of  76  degrees  fore  and  aft  of  the  beam — a  maximum  never  before 


*  An  klcA  of  the  sacrifice  nuKle  by  the  Frenchmen  may  be  irot  by  takinir  the  sum  of  the  arcs 
of  fire  of  the  Individual  ffxms  and  dividing  by  twelve.  Thus:  ftiforfatna.  298deir-;  Wyomino. 
288  deff.:  Sebawtopol,  285  deff.;  Jean  Bart,  248  des. 
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achieved — we  may  assume  that  they  must  have  had  good  reasons  for  limiting  to 
45  and  50  degrees  the  range  of  Nos.  2  and  3,  respectively. 

Torpedo-Defense  Armament 

It  is  a  pity  that  the  sketch  in  The  Navy  did  not  indicate  the  disposition 
of  the  twenty-one  5-inch  guns  of  the  American  ships,  although  it  is  reasona- 
bly certain  that  sixteen  of  these  are  in  casemates  on  the  gun  deck,  and  one 
in  the  stem. 

The  sixteen  4.7-inch  (120-millimeter)  of  the  Russian  battleships  are  placed 
in  battery  on  the  gun  deck. 

Of  the  twenty-two  5.5-inch  (140-millimeter)  guns  on  the  Jean  Bart, 
eighteen  are  in  an  armored  redoubt  on  the  main  deck  in  a  prolongation  of  the 
forecastle,  and  only  four  are  on  the  gun  deck. 

The  twelve  6's  of  the  Rivadavia  are  contained  in  a  redoubt  similar  to  that 
on  the  Jean  Bart,  but  the  location  of  the  twelve  4'8  is  not  definitely  known. 


-^^^e^-Q-0 


t 

Argentine  * 'Rivadavia 

Displacement,  27,533  tons.  Speed,  23  knots.  Maximum  coal  supply, 
4,000  tons;  660  tons  oil."  Armor:  Belt,  12  inches  to  4  inches;  turrets,  9 
inches.  Armament:  Twelve  12-inch;  twelve  6-inch;  twelve  4-inch.  Torpedo 
tubes,  two  21 -inch. 

The  French  and  the  Argentines  have  given  the  problem  of  torpedo  defense 
a  highly  modem  solution.  Therefore  it  seems  strange  that  the  American 
design  has  retained  the  5-inch  on  the  gun  deck  especially  after  this  location 
had  been  condemned  at  the  Newport  conference  of  July- August,  1908,*  where 
the  report  of  Engineer  Robinson  (with  comments  by  Rear  Admiral  Evans) 
made  after  the  round-the-world  cruise  of  the  fleet,  caused  great  discussion 
and  no  end  of  argument.  And  the  most  surprising  thing  of  all  is  that  Robinson 
was  Capps's  most  active  collaborator  in  preparing  the  plans  of  the  Wyoming. 

The  distribution  of  the  arcs  of  Are  on  the  Frenchmen  is  far  from  ideal, 
and  in  all  probability  this  may  be  said  of  the  other  three  types  as  well.  The 
French  have  only  three  pieces  in  the  part  of  the  ship  most  vulnerable  to  attack , 
namely,  forward;  on  the  other  hand,  they  have  an  unnecessarily  large  number 
(eleven)  in  broadside.     In  the  Rivadavia  only  one,  or  at  most  two,  of  the  6's 


*  Resolution  No.  3»  carried  by  50  votes  to  11.  stated:    "That  the  &-inch  battery  of  the  North 
Dakota  is  too  low  to  be  used  efficiently  in  ordinary  trade-wind  weather." 
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can  fire  along  the  line  of  the  keel.  From  this  point  of  view  the  Sebastopola  are 
better  ofif,  where  by  means  of  an  old  and  little-praised  artifice — well-rounded 
sponsons — ^four  guns  on  each  side  have  a  bow  or  stem  fire. 

The  French  idea  of  arming  the  after  part  of  their  men-of-war  more  com- 
pletely than  the  bow  is  rather  surprising  in  view  of  the  findings  of  our  Com- 
mander Vannutelli,  R.  I.  N.,  after  considerable  analytic  study.  These  are 
that  under  an  attack  by  torpedo  craft,  the  shorter  period  of  tinie  in  which 
firing  is  feasible  at  the  forward  end  of  the  ship  necessitates  the  concentration 
there  of  the  majority  of  the  secondary  guns. 

As  to  the  choice  of  calibers,  there  is  not  much  room  for  argument.  Cer- 
tainly one  would  not  have  expected  that  the  Argentines,  having  frankly 
adopted  the  principle  of  a  uniform  caliber  for  their  main  battery,  would  not 
folloAv  the  lead  of  other  navies  and  adopt  it  for  the  anti-torpedo  battery. 

Submarine  Armament 

The  Jean  Barts  have  four  under-water  torpedo  tubes,  but  these  are  still 
only  18-inch,  like  in  the  earlier  French  ships.     The  Wyomings  and  Rivadavias 


United  States  ^'Wyoming*' 

Displacement,  25,298  tons.  Speed,  20.5  knots.  Maximum  coal  supply, 
2,500  tons;  400  tons  oil.  Armor:  Belt,  11  inches  to  5  inches;  turrets,  11 
inches.  Armament:  Twelve  12-inch;  twenty-one  5-inch.  Torpedo  tubes, 
two  21 -inch. 

are  fitted  but  with  two  tubes  each,  but  of  21-inch  diameter.  In  the  Sebas- 
lopola  the  torpedo  tubes  have  been  altogether  omitted,  so  we  thus  see  all  the 
modem  tendencies  represented. 

Freeboard  and  Height  op  Guns 

The  Rivadavias  and  Jean  Barts  are  designed  with  a  topgallant  forecastle 
which  extends  aft  for  about  two-thirds  of  their  length,  the  after  part 
forming  the  armored  redoubt  for  the  secondary  battery  guns.  In  the  Jean 
Bart  the  freeboard  at  the  bow  is  23i  feet;  amidships,  22 i  feet,  and  little  more 
than  16  feet  at  the  stern.  The  Rivadavias  bow  is  26  feet  above  the  water- 
line;  her  freeboard  is  23  feet  amidships  and  17  feet  aft.  Notice  that  the 
Argentine  ships  have  been  given  a  considerable  sheer. 

Concerning  the  Wyoming,  the  data  are  somewhat  mixed,   the  sketches 
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in  The  Navy  and  The  Army  and  Navy  Register  not  showing  any  topgallant 
forecastle,  as  have  the  North  Dakotas  and  Utahs;  on  the  other  hand,  the  text 
gives  the  height  of  the  forecastle  at  24^  feet,  while  the  freeboard  amidships 
is  21i,  J^d  aft  18i  feet.  We  may  safely  say  that  there  is  no  topgallant 
forecastle;  but  we  cannot  understand  how  the  poop  can  be  so  low  unless  it 
has  one  deck  less,  for  we  notice  that  the  height  of  the  quarter-deck  guns  is 
gfiven  as  25i  feet,  which  should  denote  (if  the  plan  of  the  Utah  is  followed) 
a  freeboard  aft  of  about  21  i  feet. 

The  SebasiopolSy  according  to  Engineering,  appear  to  have  one  continuous 
deck  from  stem  to  stern,  with  about  eighteen  feet  of  freeboard. 

Upon  examining  these  figures,  we  are  struck  with  the  fact  that  all  these 
ships  are  exceedingly  long  and  low  in  the  water.  They  are  all — especially 
the  Frenchmen — lowest  at  the  after  end.  In  Italy,  where  we  have  just  b^un, 
in  the  San  Giorgio,  to  pay  attention  to  high  freeboard  (which  has  been  retained 
in  the  Dante  Alighieri  and  Giulio  Cesare)  this  point  might  perhaps  with  profit 
be  discussed.     A  diminution  of  two  or  three  feet  in  the  height  of  the  ship's 


CD^^:^^ 


Russian  "Sebastopol'* 

Displacement,  23,000  tons.  Speed,  22.5  knots.  Maximum  coal  supply, 
3,000  tons.  Armor:  Belt,  %%  inches  to  6  inches;  turrets,  8  inches.  Arma- 
ment:   Twelve  12-inch;  sixteen  4.7-inch      Torpedo  tubes,  none. 

sides  not  only  effects  a  very  considerable  economy  in  the  weight  of  the  hull 
and  armor,  but  also  reduces  the  probability  of  being  hit  at  long  range.  It 
might  even  give,  according  to  computations  already  made,  an  added 
defensive  power  equal  to  a  noticeable  increase  in  the  thickness  of  the  side 
armor. 

The  heights  of  the  axes  of  the  various  guns  on  the  four  ships  above  the 
water  are  as  follows: 


Turret  No.  1 

Turret  No.  2 40 

Turret  No.  3    32 

Turret  No.  4 

Turret  No.  5 

Turret  No.  6 


Riva- 
davia. 
Feet. 

Wyo- 
minsr. 
Feet. 

Jean 
Bart. 
Feet. 

Sebas- 

topol. 

Feet. 

32 

30 

31 

29  (about) 

40 

37 

38 

29  (about) 

32 

34 

25 

29  (about) 

32 

27 

25 

— 

32 

32  i 

28i 

29  (about ^ 

22'. 

25 

2H 

29  (about^ 
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Above  a  certain  amount,  from  25  to  26^  feet,  the  advantages  of  height 
above  the  water  level  are  no  longer  felt,  hence  the  frugality  displayed  by  the 
French  in  this  regard  appears  wise.  If  the  height  of  the  battery  had  any 
great  military  significance,  the  wisdom  of  the  Russian  plan  would  become 
apparent — that  is  to  say.  all  guns  the  same  height  without  sacrificing  any  of 
them. 

Concerning  the  torpedo-defense  guns,  the  only  data  we  have  concerns 
the  Rivadavia*8  6's,  which  are  19 i  feet  above  the  water,  and  those  of  the  Jean 
Bart,  19  feet,  except  the  four  stem  guns,  which  being  only  12  feet  above  the 
water  will  hardly  ever  be  able  to  be  fired. 

Vertical  Protection 

The  Argentine  vessels  have  the  thickest  armor  belts.  For  some  250 
feet  amidships  the  Rivadavia's  main  belt  has  a  thickness  of  12  inches,  and 
rises  some  4i  feet  above  the  normal  water-line.  Eighty  feet  forward  and 
70  feet  aft  of  this  main  belt  the  plates  are  10  inches  thick,  and  thence  to  the 
bow  and  stem  measure  6  and  4  inches,  respectively. 

In  the  Americans  the  width  of  the  main  belt  above  and  below  the  water- 
line  is  about  the  same;  the  part  protecting  the  ship's  vitals  is  400  feet  long 
and  11  inches  thick,  which  is  gradually  reduced  to  5  inches  at  the  extremities. 

The  belt  of  the  Jean  Barts  extends  upward  from  the  load-line  for  71  feet 
with  a  thickness  amidships  of  10}  inches,  tapering  to  H  at  the  ends,  but  we 
do  not  know  just  how  long  the  main  belt  is. 

In  the  Russians  the  armor  is  8}  inches  thick  for  370  feet  amidships,  the 
top  of  the  belt  being  about  10  feet  above  the  water-line.  Fore  and  aft  it  is 
of  6-inch  steel.  There  is,  moreover,  one  peculiarity;  at  a  distance  of  about 
11  feet  from  this  belt,  on  either  side  of  the  ship,  is  a  vertical  wall  of  3  to  4-inch 
armor.  "  Would  not  this  weight  be  bettw  utilized,"  says  Engineering,  *'  if 
added  to  the  main  outside  belt?" 

The  upp^  deck  sides  of  the  Argentine  ships  are  protected  by  plates  rang- 
ing from  9  inches  at  the  bottom  to  8  at  the  upper  edge.  These  extend  fore 
and  aft  for  400  feet.  Forward  to  the  bow  is  6-inch  armor,  and  only  at  the 
very  stem  is  the  ship's  side  unprotected.  The  main  deck  redoubt  has  6-inch 
covering,  except  the  extreme  forward  part  of  the  copgallant  forecastle. 

The  French  as  usual  are  more  conservative  in  extending  the  armored 
surface.  This  reaches  the  main  deck  only  for  a  distance  of  206  feet  amid- 
ships, and  for  another  36  feet  in  the  wake  of  the  two  quarterdeck  turrets — 
in  all,  242  feet.  Besides  the  main-deck  redoubt  is  armored  for  206  feet,  but 
all  this  upper  side  armor  is  of  the  modest  thickness  of  7  inches  (178  millimeters) ; 
hence  the  gun  deck  is  less  well  protected'than  in  the  Argentines,  but  the  main- 
deck  redoubt  more  so. 

The  Wyoming*8  heavy  belt  only  extends  to  the  gun  deck — 9  inches  above 
the  main  belt  for  400  feet.  The  space  between  the  gun  deck  and  the  main 
deck  has  6.6-inch  plates  only. 

The  upper  strakes  of  the  Russian  ships  are  6  inches  thick  in  the  middle 
and  3  inches  at  the  bow. 

From  these  data  we  are  enabled  to  compile  the  following  table,  which 
gives  an  approximate  idea  of  the  percentage  of  sides  of  the  repective 
ships  covered  with  armor,  together  with  the  percentages  of  the  various 
tbipkness^: 


PROFESSIONAL  NOTES  197 

Rivadavia. 

1,130  square  feet  of   12-inch,  or  8.5 

700  square  feet  of  10-inch,  or  5.5 

5,000  square  feet  of  8.5-inch,  or  39.0 

3,981  square  feet  of     6-inch,  or  30.5 

538  square  feet  of     4-inch,  or  4.0 

1,668  square  feet  of    ,  or  12.5 


13,017  square  feet. 

Jean  Bart. 

2,636  square  feet  of  10.3-inch,  or 22.0 

5,972  square  feet  of    7.2-inbh,  or 51.0 

3,326  square  feet  of    ,  or 27.0 


11,934  square  feet. 

Wyoming. 

1,829  square  feet  of  11-inch,  or 16.0 

3,272  square  feet  of  10-inch,  or 29.0 

967  square  feet  of  6.6-inch,  or 8.0 

5,380  square  feet  of    ,  or 47.0 


11,448  square  feet. 

Sebaatopol 

3,658  square  feet  of    8.7-inch,  or 31.5 

5,972  square  feet  of    6.0-inch,  or 51.5 

1,076  square  feet  of    3.0-inch,  or 9.0 

915  square  feet  of       ,  or 8.0 


11,621  square  feet. 

From  an  inspection  d  these  tables  we  find  that  the  Russian  and  Argen- 
tine ships  conform  more  closely  than  the  others  to  the  modern  idea  of  having 
a  great  portion  of  the  side  protected  by  armor.  In  fact,  even  if  we  should 
consider  as  unprotected  the  parts  covered  by  4-inch  ar  less,  there  would  still 
remain  in  these  two  types  some  83  per  cent,  armored  with  6-inch  or  over. 
Of  this  83  per  cent.,  however,  the  Argentines  have  three-eighths  of  6-inch  and 
five-eighths  of  8-inch  or  better;  while  for  the  Russians  the  figures  are  just  the 
reverse.  While  admitting  that  the  South  Americans  are  very  well  protected, 
it  must  be  said  that  the  12-inch  covers  a  very  limited  zone. 

As  to  the  protection  of  the  French  and  the  American  vessels,  the  latter 
are  indeed  somewhat  the  better  off  in  this  respect,  but  still  not  the  equal  of 
the  Argentines. 

Until  the  time  comes  when  all  nations  shall  have  adopted  a  uniform 
projectile  against  which  but  one  kind  of  armor  shall  be  used,  we  think  the 
French  idea  seems  rational;  that  is,  one  thickness  for  protection  against  armor- 
piercing  projectiles  and  another  for  defense  against  common  shell. 

The  turrets  of  the  Americans  are  (probably  only  the  face  plates)  11  inches 
thick;  lOi-inch  for  the  French;  9-inch  for  the  Argentines;  and  only  8-inch 
for  the  Russians.  The  latter 's  conning  towers  are  11  inches,  against  12  in 
the  others,    The  Rivadavioi  have  H  inches  (38  millimeters)  on  their  f\mnel 


198  PROFESSIONAL  NOTES 

casings  for  a  height  of  about  16  feet  above  the  main  deck:  we  doubt  the  effi- 
ciency of  such  thin  armor. 

Horizontal  Protection 

The  Argentine  battleships  are  said  to  have  two  protective  declcs — one 
of  It  inches,  which  is  probably  the  main  deck  (except  at  the  stem,  where  it 
would  be  the  gun  deck)  and  another  deck  below,  which  is  3  inches  (75  milli- 
meters) thick. 

Regarding  the  American  ships,  the  Scientific  American  says  that  there 
is  only  one  protective  deck,  2  inches  thick.  In  the  wake  of  the  magazines, 
however,  there  is  another  of  the  same  thickness. 

France,  the  country  of  aeroplanes  and  dirigibles,  has,  according  to  the 
Moniteur  de  la  FloUe,  given  her  shipd  three  armored  decks.  The  uppermost 
of  these  is  of  1.2-inch  (30-milIimeter)  steel;  the  middlcf  one  of  1.95-inch  (48- 
millimeter);  and  the  lowest  of  2.78-inch  (70-millimeter).  Aside  from  the 
fact  that  it  is  difficult  to  guess  just  where  these  decks  are  located,  it  would 
seem  a  bit  premature  at  this  time  to  trouble  about  explosives  hurled  from 
above;  and  M.  Lyasse  is  too  able  an  engineer  to  waste  so  much  tonnage  on 
over-heavy  protective  decks. 

Engineering  makes  no  mention  of  the  deck  armor  of  the  Russian  vessels 

UndertWater  Protection 

The  problem  of  protecting  the  under-water  bodies  of  these  four  types 
of  dreadnoughts  has  been  attacked  by  the  various  designers  in  divers  ways. 
The  Argentines  have  devoted  670  tons  of.  steel  to  internal  protection,  in  the 
shape  of  armored  bulkheads  an  inch  thick  and  some  10  to  13  feet  inboard 
from  the  vessel's  sides;  and  also  in  0.7-inch  (18-millimeter)  plates  under  the 
engines  and  magazines. 

The  French  had  a  rather  unhappy  experience  with  a  caisson  built  at 
Lorient  on  the  model  of  the  MirabeauSj  which  led  to  an  acrimonius  discussion 
in  the  Board  of  Inquiry  as  to  the  waste  of  2,700,000  francs  ($521,j00O)  on  each 
of  the  six  Dantons.  Therefore  in  these  later  ships  they  have  abandoned 
completely  the  idea  of  armored  protection  against  submarine  attack.  The 
Russians  also  have  given  it  up. 

Speed 

In  the  matter  of  speed  we  find  adherents  of  two  schools.  The  Russians 
and  Argentines  belong  to  one,  the  French  and  Americans  to  the  other.  The 
Rivadavias  are  to  have  23  knots'  speed  with  42,000  horse-power;  the  SehoB- 
fopols  40,000  horse-power  is  to  drive  them  at  22.5  knots.  The  Americans 
and  the  Frenchmen  are  most  modest,  being  contented  with  20.5  and  20  knots, 
respectively,  with  28,000  horse-power  each. 

It  is  rather  remarkable  that  the  American  Delaware  and  North  Dakota, 
designed  in  1907,  were  given  21  knots'  speed,  which  wes  reduced  in  the  Florida 
and  Utah  to  20.75;  and  now,  as  we  have  seen,  the  Wyomings  are  to  have  even 
i  knot  less.  This  looks  like  a  premeditated  sacrifice,  but  it  should  be  remem- 
bered that  the  contract  speed  is  to  be  attained  with  1,964  tons  of  coal  on 
board. 

Engineering,  in  a  somewhat  unfavorable  criticism  of  the  Russian  ships, 
finds  these  23  knots  totally  unnecessary.  This  is  one  of  the  most  fruitful 
fields  of  dbpute  among  naval  architects,  and  it  sho^vs  little  likelihood  of  dying 
out     One  thing  .seems  certain— the  increase  in  the  speed  of  battleships  b 
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slow  but  sure,  and  ^11  must  come  to  23  knots  sooner  or  later.  Therefore  those 
navies  which  build  few  ships  must  keep  a  step  or  two  in  advance,  so  as  not 
to  be  left  behind  in  the  race  for  supremacy.  There  is  no  doubt  but  what  the 
Russians  might  have  saved  2,000  tons  of  displacement,  and  the  Argentines 
at  least  3,000,  by  contenting  themselves  with  the  speed  of  the  Wywning  or 
Jean  Bart. 

Coal  Capacity 

The  Argentines  have  inaugurated  a  new  departure,  in  that  they  have 
given  their  ships  a  coal  capacity  proportionate  to  their  displacement.  This 
seems  logical  enough;  but  all  the  nations  have  hitherto  followed  the  example 
of  England,  who  had  given  the  original  Dreadiumght,  and  even  the  Neptune 
of  20,000  tons,  the  same  normal  coal  supply  (900)  as  had  the  old  Duncan  of 
only  14,000  tons  displacement. 

The  French  have  clung  to  the  "normal"  900  tons,  with  a  maximum  of 
2,700,  as  in  the  Patrie  class.  The  Americans  (2,500  tons  coal  and  400  oil) 
have  hardly  improved  in  this  respect  over  the  New  Hampshire;  the  increased 
amount  of  coal  carried  by  the  Wyoming  on  the  trial  trip  merely  resulting  in  a 
greater  draft  and  a  correspondingly  reduced  speed. 

The  Argentines,  on  the  other  hand,  have  adopted  a  bunker  capacity  of 
hitherto  unheard-of  magnitude;  their  normal  supply  being  1,600  tons  out  of 
a  total  of  4,000  tons  of  coal  and  660  of  oil  fuel.  We  need  not  dwell  on  the  im- 
mense advantage  this  gives  the  South  American  vessels,  but  we  call  the  reader's 
attention  to  the  necessity  for  wide  radius  of  action  in  ships  of  a  nation  bord- 
ering on  the  ocean.  On  the  other  hand,  those  which  like  the  Austrian  Rad- 
etskys  (14,500  tons,  1,350  tons  coal)  are  less  well  supplied  with  fuel,  are  not 
therefore  to  be  considered  inferior  in  design,  but  rather  the  more  fortunate 
in  belonging  to  a  navy  which  operates  in  the  confined  waters  of  the  Mediter- 
ranean. 

DiSPLACEMBNT 

To  make  a  fair  comparison  of  the  displacements  of  the  various  types  we 
must  first  put  them  all  in  the  same  condition  with  regard  to  coal,  etc.  In 
France  they  consider  the  normal  coal  supply  one-third  of  the  maximum; 
in  Argentina,  40  per  cent. ;  and  in  the  United  States,  two- thirds,  besides  two- 
thirds  of  the  oil  fuel. 

Taking  one-third  of  the  maximum  as  the  normal  in  each  case,  we  find 
the  several  displacements  somewhat  as  follows: 

Rivadavia* 27,533  tons  (with  1,333  tons  of  coal) 

Wyoming 25,298  tons  (with  845  tons  of  coal) 

Jean  Bart 23.323  tons  (with  900  tons  of  coal) 

As  we  do  not  know  the  coal  capacity  of  the  Sebastopol,  v/e  shall  take  the 
displacement  given  in  Engineering,  which  is  23,000  tons. 

The  fact  that  the  Argentines  displace  2,235  tons  more  than  the  Amer- 
icans can  be  accounted  for  when  one  considers  that  the  extra  12,000  horse- 

*  The  various  ships  all  carry  about  the  same  amount  of  ammunition.  The  Jean  Bart  has  a 
normal  supply  of  100  rounds  per  12-inch  trun  and  275  for  each  6  5-inch:  the  Rivadavia  carrieK 
normally  80  rounds  for  the  biir  HTuns  (but  with  magazine  capacity  for  120),  300  6-inch  and  860 
4-inch;  the  Americans  carry  the  same  number,  at  least  for  the  12'8.  About  144  tons  of  the  Jeap 
Bart'B  displacement  are  accounted  for  by  the  greater  weijrht  of  her  12-Inch  shells  (968  pounds) 
and  powder  charges  (850  pounds). 
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power  weighs  800  or  900  tons;  and  the  670  tons  of  under- water  armor  and  500 
tons  more  of  coal  not  only  account  for  the  rest  of  thb  discrepancy,  but  prove 
either  that  the  Argentines  are  far  more  economically  designed  or  that  the  Amer- 
ican plans  nar  needlessly  extravagant.  At  any  rate,  it  is  apparent  that  the 
South  American  ships  are  better  protected  (their  armor  weighs  7,500  tons  to  6,- 
924  tons  for  the  Wyomings) ;  and  have  the  advantage  of  a  topgallant  forecastle 
with  a  main  deck  redoubt,  which  latter,  in  spite  of  the  loftiness  of  the  'Wyo- 
ming's decks,  gives  the  former  an  average  of  about  20  inches  more  freeboard. 

Wherefore  it  may  be  said  with  some  degree  of  assurance  that  had  the 
United  States  ships  been  designed  with  the  same  skill  as  the  Argentines, 
they  would  have  had  from  two  to  three  thousand  tons  less  displacement. 
We  may  draw  similar  conclusions  from  the  comparison  between  the  Wyo- 
ming and  the  Jean  Bart,  which  have  about  the  same  speed,  freeboard,  and 
protection,  while  the  latter's  twenty-two  5.5-inch  guns  catainly  outweigh 
the  American's  twenty-one  5's. 

As  for  the  Russians,  it  looks  as  if  the  utmost  possible  had  been  accom- 
plished on  a  moderate  tonnage.  The  three-gun  tiirrets  show  some  economy 
(about  300  or  400  tons,  with  the  barbettes  all  on  the  same  level);  but 
their  low  freeboard  and  relatively  thin  armor  do  not  quite  explain  how  they 
get  23  knots  on  a  displacement  of  only  23,000  tons.  Nevertheless,  the  hulls 
seem  to  have  been  designed  so  as  to  give,  if  not  robustdess,  at  least  lightness 
and  rigidity. 

Dimensions 

In  giving  the  draft  of  the  several  vessels  we  shall  take  the  normal  dis- 
placement as  g^ven  in  the  preceding  table.  The  lengths  cited  below  are  fairly 
accurate,  and  refer  to  the  distance  between  perpendiculars,  after  the  English 
fashion. 

hength 

Between  Breadth.  Draft. 

Perpendiculars. 

Ft  Ft.    In.  Ft.    In. 

Rivadavia   604  96   . .  26  9 

Wyoming 540  93     3  27  6 

Jean  Bart  541  88    7  29  . . 

SehasUypol 566  89..  27  3 

Granting  the  inestimable  value  of  moderate  draft,  we  must  concede  that 
the  Argentines  have  solved  the  problem  brilliantly;  but  to  make  the  compari- 
son thoroughly  fair,  let  us  expand  all  foru  displacements  to  a  common  unit 
(that  of  the  Rivadavia)  and  see  what  the  result  will  be.  Note  that  the  dimen- 
sions have  been  altered  according  to  the  laws  of  similitude. 

Lenffth 

Between  Breadth,  Draft. 

Perpendiculars. 

Ft  Ft.    In-  Ft    In. 

Rivadavia 604  96..  26  9 

Wyoming  ]                                         [554  96     2  28  4 

Jean  BaH  \  Raised  to  27,533  tons  \  574  93  10  30  8 

SehasUypol)                                       (601  94     2  29  . . 

Thus  we  see  that,  as  was  to  be  expected,  the  two  fastest  types  have  the 
greatest  length;  the  Americans  are  shortest  and  broadest;  while  the  Frenchmen 
draw  the  most  water,  and  this  is  perhaps  their  wprst  defect. 
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SUHUARY 


The  opinioDB  expressed  herein  were  of  necessity  more  or  leas  subjective, 
although  after  closely  studying  the  four  types  of  dreadnoughts  some  few 
conclusions  are  sufficiently  evident  to  make  their  acceptance  a  matter  of  course. 
The  French  ships  are  palpably  inferior  to  the  oth^s  in  offensive  force,  while 
the  Russian  disposition  of  armament  far  outclasses  the  others.  The  advan- 
tages of  an  arc  of  maximum  eHiciency  of  130  degrees  are  so  enormous  .that 
we  must  hand  thera  the  palm,  no  matter  what  detects  we  may  think  we  see 
in  their  triple  turrets.  The  adversaries  of  this  arrangement  of  guns  make 
the  most  of  two  drawbacks,  viz,:  "Too  many  eggs  in  one  basket"  and  weak- 
ness in  fore-and-aft  gun  fire. 

Concerning  the  first  disadvantage,  it  may  be  said  in  rebuttal  that  the 
Russians  have  obtained  an  unusually  large  amount  of  independence  for  the 
individual  turrets,  which  are  located  in  four  widely  separated  parts  of  the 
ship,  116  feet  between  centers.  With  the  turrets  superposed,  or  placed  close 
to  one  another,  as  in  the  other  three  designs,  there  is  always  an  excellent 
chance  tor  one  lucky  shot  to  disable  a  great  proportion  of  the  armament. 
From  this  point  ot  view  it  looks  as  it  the  Russians  had  put  their  study  to  the 
best  a 


Diagrams  Showing  Arcs  and  Concentratiok  of  Fire  of  12-Inch  Guns 


To  realize,  on  the  other  hand,  ot  how  little  importance  is  the  sacrifice 
of  end-on  fire,  one  need  but  to  examine  the  diagrams  of  the  most  important 
battles  of  the  late  Russo-Japanese  war. 

For  the  two  battles  of  the  10th  ot  August,  1904,  we  quote  the  official  Jap- 
anese reports.  In  the  first  action,  which  last«d  some  12.^1  minutes,  from  1:15 
till  3:20  p.m.,  the  duration  ot  time  in  which  the  volume  ot  fire  ot  the  Japanese 
was  at  its  minimum  was  only  8  minutes,  as  against  117  minutes  during  which 
their  ships  were  able  to  show  their  greatest  offensive  fire.     These  figures  were 
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respectively  20  and  105  minutes  for  the  Russian  squadron.  Both  sides,  then, 
were  able  to  concentrate  their  maximum  gunfire  for  about  90  per  cent,  of  the 
action.  In  the  second  encounter,  which  began  at  6:15  p.m.  and  ended  at  7:10 
— or  about  55  minutes — both  the  Japanese  and  the  Russians  maneuvered 
their  vessels  so  as  at  all  times  to  present  to  one  another  their  greatest  arcs  of 
fire. 

For  the  details  of  the  battle  of  Tsushima  we  are  indebted  to  the  diagram 
and  description  of  the  American  naval  ofificer  White,  which,  taking  it  all  in 
all,  has  remamed  one  of  the  most  reliable  commentaries  on  that  battle.  The 
fight  lasted  from  1:55  in  the  afternoon  until  4:15,  some  140  minutes.  During 
this  action  the  Japanese  fired  end-on  for  a  little  less  than  15  minutes,  the  Rus- 
sians for  as  much  as  30.  All  the  rest  of  the  time  the  ships  were  broadside 
to  each  other. 

Rear- Admiral  Wainwright,  U.S.N. ,  was  altogether  right  when  he  said 
that  the  greater  part  of  every  sea  fight  would  take  place  with  the  ships  firing 
between  the  angles  of  45  and  135  degrees  from  the  bow;  and  that  a  fair  per- 
centage of  the  remainder  of  the  time  would  see  the  firing  between  20  and  45 
degrees  and  135  and  160  degrees;  with  the  negligible  balance  for  end-on 
fire. 

It  would  appear  from  actual  experience  in  the  Russo-Japanese  war  that 
this  minimum  is  fixed  at  between  10  and  15  per  cent.  Now,  does  it  seem  worth 
while  to  sacrifice  two  guns  (as  the  French  have  done)  for  85  per  cent,  of  a  battle 
in  order  to  have  two  more  for  1 5  per  cent  of  the  time?  And  have  not  the 
Argentines  themselves  sacrificed  some  30  degrees  of  their  arc  of  maximum 
offense  in  order  to  increase  their  actual  fore-and-aft  fire  by  two  guns? 

As  for  the  Americans,  we  cannot  understand  why  they  did  not  go  fur- 
ther and  adopt  what  looks  like  the  best  plan  of  all.  We  refer  to  the  sugges- 
tions of  Lieut.  De  Feo  of  the  Italian  navy,  for  it  was  he  who  first  called  atten- 
tion to  the  merits  and  strong  points  of  that  method  of  solving  the  question 
of  systematization  of  artillery.     (C/.  Rivieta  MariUima,  March,  1906.) 

Altogether,  we  think  the  Russians  scheme  by  all  means  the  best,  and 
the  French  system  the  least  good  of  all  the  four  types  under  consideration. 
On  the  other  hand,  we  think  the  Russian  deposition  of  the  torpedo-defense 
guns  very  inferior,  while  the  French  have  easily  excelled  in  this,  barring  always 
the  four  guns  in  the  stern.  In  the  matter  of  protection  the  Argentines  rank 
first  and  the  Russians  last;  but  the  differences  are  not  very  vital. 

From  a  technical  point  of  view  there  is  little  doubt  but  that  the  Russians 
have  succeeded  most  happily  in  combining  with  intelligence  the  elements  of 
great  gun-power,  good  protection,  and  high  speed  on  a  very  modest  displace- 
ment; among  the  rest  we  think  the  least  successful  have  been  the  Americans. 

But  to  anyone  familiar  with  the  internal  workings  of  the  United  States 
Navy  Department  this  will  cause  little  surprise,  nor  prove  difficult  to  explain.'*' 
And  indeed  the  large  margin  of  safety  and  general  habitability  inherent  in 
these  ships  compensate  in  a  way  for  the  many  apparent  extravagances  of 
their  design. 

In  conclusion,  be  it  said,  each  of  the  four  types  which  we  have  examined 
presents  in  itself  some  noteworthy  departures,  the  study  of  which  must  needs 
prove  profitable  notwithstanding  the  constantly-  changing  aspect  of  naval 
construction  from  year  to  year. 

— SeietUific  American  Supplement,  December  31,  1910. 

*  "Hawinst  on  the  propoMd  Navy  (Re)  orsaaiMtion/'  1910,  pp.  463,  etc. 
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EROSION  AND  BALUSTICS:    A  REJOINDER 

By  Professor  Phillip  R.  Alger,  U.  S.  Navy 

In  the  article  just  preceding  this,*  certain  objections  are  made  to  a  theory 
of  the  cause  of  gun  erosion  set  forth  by  the  present  writer  in  the  last  number 
of  the  Proceedings,  and  a  number  of  questions  are  asked  with  the  intention 
of  illustrating  our  ignorance  of  what  really  happens  when  a  gun  is  fired.  With- 
out pretending  to  answer  all  the  questions  completely  and  with  certainty, 
I  am  led  to  attempt  an  answer  to  some  of  them  because  they  are  of  great 
interest  to  all  who  are  concerned  with  ordnance — one  in  particular  regardmg 
the  cause  of  the  bursting  of  guns  of  vital  importance. 

Taking  up  first  the  objection  made  to  my  theory  of  erosion  (I  call  it 
my  theory  merely  for  brevity)  on  the  ground  that  the  charge  is  distributed 
along  the  bore  as  the  projectile  moves,  so  that  more  hot  gas  passes  over  a 
point  well  down  the  bore  than  over  a  point  near  the  origin  of  the  rifling  where 
erosion  is  greatest.  The  fact  that  the  pressure  gauges  put  loosely  in  the  bot- 
tom of  the  chamber  of  a  gun  are  almost  always  foimd  remaining  there  after 
the  gun  is  fired  lends  some  color' to  my  view  that  the  bulk  of  the  powder 
charge  always  stays  in  the  chamber.  But  independent  of  that,  it  is  not  nec- 
essary to  assume  that  the  movement  of  the  gases  rubs  off  the  softened  metal; 
it  may  merely  be  that  the  motion  of  the  gases  over  the  surface  is  necessary  to 
allow  enough  heat  to  be  transmitted  to  the  metal  to  melt  it  away.  It  is  well 
known  that  the  transfer  of  heat  from  a  gas  to  a  metallic  surface  is  greatly 
assisted  by  movement  of  the  gas,  the  reason  being  that  a  film  of  partially 
cooled  gas  adheres  to  the  surface  and  impedes  the  conduction  of  heat;  rapid 
motion  of  the  gas  tears  this  film  away.  Furthermore,  it  has  been  found  that 
a  large  part  of  the  heat  transmitted  by  hot  gas  to  a  metal  in  contact  with  it 
comes  from  radiation,!  and  perhaps  this  explains  why  the  quantity  of  heat 
as  well  as  the  temperature  plays  a  large  part  in  the  heating  of  the  gim  wall. 
The  bore  at  the  origin  of  rifling  is  exposed  to  the  radiation  of  heat  from 
the  powder  gases  longer  than  portions  of  the  bore  nearer  the  muzzle  and  so 
receives  more  heat  than  they  do. 

However  all  this  may  be,  it  seems  to  me  quite  certain  that  the  ignition 
charges  of  the  front  sections  of  the  powder  charge  cannot  play  any  part  in 
distributing  the  grains  of  powder  along  the  bore.  Since  the  projectile  cannot 
move  imtil  there  is  enough  pressure  on  its  base  to  force  its  rotating  band  into 
the  rifling  (2  tons  per  square  inch  or  more),  not  only  must  all  the  ignition 
powder  have  been  inflamed  but  every  grain  of  the  charge  must  be  burning 
fiercely  before  the  projectile  starts.  The  temperature  in  the  powder  chamber 
when  the  projectile  begins  to  move  must  be  in  the  neighborhood  of  2000  X. 

As  for  the  argument  that  gases  moving  behind  the  projectile  would  erode 
grooves  as  much  as  lands — the  explanation  of  the  fact  that  they  do  not  is 


*  The  article  here  referred  to  is  a  reply  by  Lieut.-Coininander  H.  C.  Yamell  to  Prof.  Aider's 
criticism  of  Lieut. -Commander  YameU's  article  on  "Gun  Erosion"  which  appeared  in  the  Jour- 
nal of  the  American  Society  of  Naval  Engineers  for  May.  J910.  Lack  of  space  prevented  the 
reproduction  of  Lieutenant-Commander  Yamell's  reply.  In  it  he  emphasizes  particularly  our 
lack  of  knowledge  of  various  factors  in  the  problem.— the  pressure  at  which  the  projectile 
starts,  the  form  of  the  pressure  curve,  the  effect  of  pressure  on  rate  of  combustion,  the  actual 
stresses  to  which  the  walls  of  thearun  are  subjected,  etc. 

Lieutenant-Commander  Yamell's  original  article  was  reprinted  in  the  Journal  for  Septem- 
ber-October. 1910-  Prof.  Alger's  criticism  upon  it  will  be  found  in  the  Journal  for  November- 
December.  1910.— Editor. 

t  See  a  recent  report  of  the  Gaseous  Explosions  Committee  of  the  British  Association  for 
the  Advancement  of  Science. 
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simply  that  the  lands,  projecting  into  the  hot  gases,  are  more  easily  heated 
than  are  the  bottoms  of  the  grooves. 

In  considering  the  question  of  the  efficiency  of  our  present  rotating  bands 
in  the  matter  of  preventing  the  escape  of  gas,  it  must  be  remembered  that 
the  time  of  action  is  extremely  small,  so  that  the  difficulty  is  much  less  than  it 
would  be  if  the  pressure  were  a  sustained  one.  It  is  true  that  we  cannot "  posi- 
tively state  that  the  rotating  band  offers  a  nearly  perfect  seal  against  the 
escape  of  a  gas  whose  pressure  is  40,000  pounds;"  yet  it  is  still  my  opinion 
that  such  is  the  case.  If  any  gas  does  get  through  the  close  metal  contact 
(nearly  4  inches  long  in  a  12-inch  gun),  it  must,  I  think,  lose  practically  all 
its  heat  in  doing  so. 

To  answer  the  question  at  what  pressure  does  the  projectile  start  to 
move,  we  have  the  results  of  extensive  experiments  made  at  the  Watertown 
Arsenal  and  reported  In  various  volumes  of  Tests  of  Metals.  The  actual  force 
required  to  push  a  projectile  through  the  bore  was  measured  for  guns  from 
the  small  arm  to  the  12-inch  rifle,  and  while  it  is  probable  that  the  quicker 
action,  as  well  as  the  expansion  of  the  bore  by  the  powder  pressure,  will  make 
the  required  force  less  in  a  fired  gun,  we  gertainly  can  feel  sure  of  having  its 
value  in  the  latter  case  within  reasonable  limits.  Roughly  speaking,  it  takes 
about  two  tons  per  square  inch  to  start  a  large  caliber  projectile, — more  for 
the  smaller  calibers, — and  the  force  required  to  overcome  the  resistances 
of  friction  and  forcing  reduce  to  something  less  than  one  ton  per  square  inch 
as  the  muzzle  is  approached. 

As  to  the  form  of  the  pressure  curve  in  a  gun: — We  know  the  maximum 
pressure  by  measurement  with  the  crusher  gauge,  the  reading  of  which  should 
be  increased  about  8  per  cent,  to  allow  for  the  fact  that  the  coppers  offer 
greater  resistance  to  crushing  in  a  gun  than  they  do  in  in  a  testing  machine.* 
We  know  the  pressure  near  the  muzzle  by  measurement  of  the  velocities  given 
by  the  same  charge  in  guns  of  different  lengths.  And  we  know  the  area 
under  the  pressure  curve,  since  it  must  be  equal  to  the  total  work  of  the  powder 
charge  in  the  gun.  From  these  data  we  can  certainly  construct  a  pressure- 
space  curve  of  reasonable  accuracy. 

The  pressure  action  on  a  gauge  in  a  gun  does  not  change  from  static  to 
dynamic  at  any  point  in  a  gun;  it  changes  gradually  from  one  to  the  other, 
being  wholly  static  in  the  chamber  and  practically  wholly  dynamic  near  the 
muzzle  where  the  time  taken  to  expose  the  gauge  to  the  action  of  the  pressure 
is  reduced  to  a  few  hundred-thousandths  of  a  second. 

Vieille's  experiments  have  shown  that  ether-alcohol  colloids  of  gun  cot^ 
ton,  such  as  our  smokeless  powder,  burn  with  a  velocity  proportional  to  about 
the  two-thirds  power  of  the  pressure.  Some  writers  on  interior  ballistics 
have  attempted  to  discredit  this  value  and  have  adopted  unity  as  the  exponent 
of  the  pressure,  but  the  fact  that  their  mathematical  calculations  are  greatly 
facilitated  by  substituting  one  for  two-thirds  explains  their  preference  for  the 
former  quantity.  Here  we  have  a  real  case  of  facts  being  forced  to  yield  to 
theory. 

In  regard  to  the  velocities  used  in  the  tests  of  the  Crozier  and  Brown 
wire-wound  6-inch  guns,  I  find  that  the  actual  average  velocity  of  the  98 
rounds  fired  was  3231  f.s.     There  were  only  18  rounds  at  3400  f.s.  and  above; 

*  See  appended  translation  of  Th«  Influence  of  Velocity  on  the  Law  of  Defttrmation  of 
Metals,  by  P.  VUille  and  R.  LiouviUe  (Comptes  Rendus  Hebdoniadaires  des  Stances  de  I'Acad- 
emie  des  Sciences.  May  14,  1906);  also  of  (>n  a  Method  of  Measuring  the  Resistance  of  Metats  to 
Rapid  Dcfyrmations.  by  the  same  authors  (Comptes  Rendus.  etc..  Dec.  31,  1906). 

[These  translations  are  not  reproduced  here,  for  lack  of  space.— Editor.  Journal.] 
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11  at  3500  f.s.  and  above;  7  at  3600  f.s.  and  above;  5  at  3700  f.s.  and  above; 
and  1  at  over  3800  f.s.  These  are  the  true  figures  for  the  Crozier  gun  (those 
for  the  Brown  gun  are  practically  the  same),  and  they  fully  justify  my  original 
statement  that  3600  f.s.  was  considerably  greater  than  the  average  velocity. 

We  now  come  to  the  most  important  question  requiring  answer.  Why, 
if  we  really  know  what  the  pressure  is  and  if  our  theory  of  the  strength  of  guns 
is  correct,  do  our  guns  sometimes  biu*st?  This  question  I  propose  to  answer 
at  some  length,  first  taking  up  a  theory  of  the  strength  of  guns  and  cylinders 
which,  if  accepted,  would  be  a  sufficient  explanation  of  our  gun  accidents. 

This  theory,  advanced  by  Professor  C.  A.  M.  Smith  in  an  article  in  Engi- 
neering, is  interesting,  but  fortunately  can  be  disproved.  It  rests  upon  the 
assumption  that  what  is  known  as  Guest's  law  applies  to  gun  steel.  Guest's 
law,  so  called,  is  that  failure  occurs  when  the  maximum  shear  stress  at  any 
point  exceeds  the  resistance  of  the  material  to  simple  shear,  this  latter  being 
one-half  the  resistance  to  simple  tension.  In  designing  our  guns  and  calcu- 
lating their  strength  we  assume  that  failure  will  not  occur  until  the  maximum 
strain  at  some  point  exceeds  the  allowable  strain  in  simple  tension.  Upon 
the  first  theory  the  strength  of  a  gim  is  only  about  half  what  it  is  upon  the 
second  theory.  That  guns  do  not  burst  whenever  they  are  fired  is  explained 
by  Professor  Smith  as  probably  due  to  the  short  time  of  action  of  the  pressure. 

Now  in  the  first  place,  in  modem  guns,  the  time  during  which  the  maxi- 
mum pressure  acts  is  very  much  greater  than  it  was  in  the  days  of  smooth 
bores  and  black  powder.  In  our  12-inch  45-caliber  gun,  for  instance,  it  takes 
a  little  more  than  one  hundredth  of  a  second  for  the  pressure  to  rise  from 
about  2  tons  per  square  inch  (when  the  projectile  begins  to  move)  to  its  maxi- 
mum of  say  17  tons  per  square  inch,  and  about  an  equal  time  to  decline  to  its 
muzzle  value  of  5  or  6  tons  per  square  inch.  This,  in  view  of  the  enormous 
speed  at  which  elastic  vibrations  are  transmitted  through  steel,  would  seem 
ample  to  cause  rupture,  if  the  pressure  applied  really  greatly  exceeds  the  resist- 
ance of  the  gun. 

In  the  second  place,  in  such  tests  of  thick  cylinders  as  have  been  made 
within  my  knowledge,  the  interior  pressure  required  to  produce  permanent 
expansion  and  that  required  to  produce  rupture  have  been  fully  equal  to  the 
pressures  calculated  by  the  maximum-strain  theory  as  necessary  to  cause 
the  metal  to  reach  its  elastic  limit  and  tensile  strength  respectively. 

For  example,  a  6-inch  gun  jacket  (17''.25  outside  and  11^.75  inside  diameter) 
tested  to  destruction,  in  1901,  at  the  Indian  Head  Proving  Ground,  by  explod- 
ing charges  of  smokeless  powder  within  it,  its  ends  being  closed  by  heavy 
steel  caps,  stood  pressures  up  to  7.5  tons  per  square  inch  before  it  showed 
any  permanent  enlargement  and  only  burst  under  a  pressure  of  13.4  tons 
per  square  inch.  The  elastic  limit  of  the  steel  in  this  jacket  was  about  22.5 
tons  and  its  tensile  strength  about  40  tons  per  square  inch.  According  to 
Professor  Smith's  theory  the  elastic  resistance  of  this  jacket  should  have  been 
reached  with  a  pressure  of  about  5.5  tons  and  its  ultimate  strength  with  a 
pressure  of  about  10  tons.  According  to  our  maximum  strain-theory  the 
figures  should  have  been  7.3  tons  and  13.0  tons  respectively.  And  again,  a 
5-inch  gun  jacket  was  tested  with  hydraulic  pressure  at  the  Watertown  Arsenal 
in  1906.  Its  diameter  inside  was  5^.08  and  outside  8'M5;  its  length  18''.5; 
pressure  applied  by  forcing  into  it  a  piston  of  the  same  diameter  as  the  bore, 
the  other  end  being  closed  by  a  plug,  so  that  the  ends  were  free  and  th^e  was 
no  longitudinal  stress.  The  first  yield  was  at  a  pressure  of  24,960  lbs.  per 
square  inch,  when  the  tangential  true  stress  (total  strain  times  modulus  of  elas- 
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ticity)  was  65,000  lbs.  per  square  inch;  the  greatest  pressure  applied  was 
30,720,  giving  a  tangential  true  stress  of  80,000,  beyond  which  it  was  found 
impracticable  to  keep  the  hydraulic  packings  tight.  According  to  Professor 
SmithJs  theory  the  elastic  limit  should  have  been  reached  at  a  pressure  of 
17,500  lbs.  per  square  inch. 

Finally,  and  I  think  conclusively,  the  bores  of  guns  after  repeated  firing 
are  found  upon  examination  (after  the  jackets  and  hoops  have  been  removed) 
to  be  in  a  state  of  circumferential  tension;  whereas,  if  the  gim  were  overstrained 
by  firing,  the  inner  surface  of  its  tube  (when  free  from  the  compression  of 
jackets  and  hoops)  would  be  found  to  be  in  a  state  of  circumferential  com- 
preasion.  This  may  be  demonstrated  by  trepanning  from  the  bore  of  an  old 
gun  a  thin  ring  of  metal;  if  such  a  ring  is  cut  through  on  an  element,  it  will 
be  foimd  to  close  in  on  itself,  not  to  open  out.  Or,  if  a  section  of  such  a  gun 
tube  be  put  in  a  lathe  and  turned  down  on  the  outside,  its  bore  will  be  found 
to  contract,  the  removal  of  the  outer  metal  gradually  freeing  the  inner  metal 
from  its  state  of  tension  and  allowing  it  to  shorten.  If  Professor  Smith's 
idea  were  correct  that  "before  the  gun  actually  bursts  the  metal  has  graded 
itself  off  into  material  which,  at  the  inner  surface  of  the  gun,  has  been  very 
much  overstrained,  and  on  the  outside  of  the  gun  is  a  little  beyond  the  elastic 
breakdown  of  the  material,"  it  is  evident  that  the  inner  surface  of  the  gun 
tube  (when  freed  from  the  compression  of  jackets  and  hoop,  and  at  rest) 
would  be  in  a  state  of  compression  circumferentially  and,  if  freed  from  the 
outer  metal  of  the  tube,  would  expand.  The  fact  that  it  contracts  when  so  freed 
proves  that  the  pressures  to  which  it  was  subjected  in  firing  have  not  overstrained  it. 

The  explanation  of  the  actual  state  of  tension  of  the  bores  of  guns  after 
use  is  supposed  to  be  as  follows:  At  each  discharge  the  metal  at  the  surface 
of  the  bore  is  heated  to  a  temperature  that  would  cause  it,  if  free,  to  expand 
a  great  deal  more  than  it  can  stretch  within  its  elastic  limit;  its  free  expansion 
being  prevented  by  the  outer  metal  (which  remains  cool),  it  takes  a  permanent 
set  in  compression,  or,  in  other  words,  is  crushed;  then,  when  it  cools,  it  is 
held  in  a  state  of  tension  by  the  outer  metal.*  (Or,  in  the  case  of  a  built 
up  gim,  it  is  less  compressed  than  it  was.)  The  result  is  that  the  surface  of 
the  bore  more  and  more  assumes  a  state  of  circumferential  tension,  and  ends 
by  developing  longitudinal  cracks  (which  we  call  heat  cracks).  These  cracks 
appear  at  the  bottoms  of  the  grooves  of  the  rifiing  (at  the  roots  of  the  driving 
edges  of  the  lands  when  the  grooves  are  hook  shaped  and  at  both  corners  of 
square  sectioned  grooves),  and  they  work  further  and  further  into  the  metal 
as  the  use  of  the  gun  continues,  finally  becoming  deep  enough  to  seriously 
reduce  the  strength  of  the  gun.  Thus,  for  example,  a  ring  cut  from  the  tube 
of  an  army  12-inch  gun  without  boring  to  remove  the  rifiing  burst  with  no 
stretch  under  a  hydraulic  pressure  less  than  half  that  which  another  ring 
adjoining  the  first  (but  bored  out)  stood, — the  second  ring  stretching  11.5 
per  cent,  without  rupturing.  And.  again,  army  8-inch  B.L.R.  No.  1,  after 
firing  388  rounds,  was  taken  apart  for  examination  and  it  was  then  found 
that  its  tube  was  cracked  through  in  two  places  and  that  the  chase  hoops, 
which  alone  prevented  the  gun's  bursting,  were  stained  on  the  inside  with 
powder  gases  that  escaped  through  the  cracks  each  time  the  gun  was  fired. 

*  This  action  can  perhaps  be  made  clear  by  the  following  illustration-  If  a  block  of  metal. 
say  a  short  cylinder,  is  fitted  Uffhtly  between  two  immovable  plates  and  then  heated,  it  will  be 
found,  when  cooled  airain,  to  fit  loosely,  so  that  it  will  be  necessary  to  stretch  it  to  restore  its 
original  length;  beinr  unable  to  expand  when  heated,  it  has  crushed  itself. 

The  heat  expansion  corresponding  to  260  °F,  is  about  equal  to  the  extension  of  run  steel  at 
ita  elastic  limit 


ProeetdinQi  of  tin  D.  S.  Naval  Inttittile 

U.  S.  Navy  12-Inch,  No.  16,  Burst  at  Indian  Head,  February  9,  19( 

Section  of  Tube  Showing  Heat  Cracks  at  Bottoms  of  Grooves, 

Cracks  a  and  b  Produced  when  the  Gun  Burst 
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This  id  the  answer  to  the  question  why  certain  of  our  guns  have  burst 
along  the  chase.  The  strength  of  these  gtins  as  designed  and  built,  even 
though  they  were  not  hooped  to  the  muzzle,  was  ample  to  resist  the  pressures 
developed  by  the  normal  action  of  the  powder  charge.  When  the  first  one  burst 
there  was  a  choice  of  two  theories  to  explain  it, — either  the  powder  or  the  gun 
was  at  fault.  As  the  metal  when  tested  proved  good,  the  blame  was  laid  on 
the  powder,  which  was  thought  to  have  burned  abnormally  and  given  rise 
to  an  excessive  pressure  at  the  muzzle.  Other  guns  burst  and  in  no  case  did 
the  metal  of  the  gun  show  any  sign  of  being  defective.  Then  it  was  noted 
that  there  had  been  a  tendency  to  make  powder  slower,  so  that  very  large 
charges  were  being  used  to  give  the  standard  velocity,  and  it  was  thought 
that  the  result  might  be  higher  muzzle  pressures  than  the  guns  could  stand. 
But  tests  at  the  proving  ground  showed  that  even  with  the  slowest  powders 
the  muzzle  pressures  were  within  the  calculated  elastic  strength  of  the  guns. 
Of  course  the  theory  that  guns  are  weakened  by  crystallization  of  the  metal 
due  to  the  shock  and  vibration  of  repeated  firings  was  not  overlooked,  but  no 
reasonable  justification  could  be  found  for  such  a  far  fetched  theory.* 

Finally,  some  two  years  ago,  the  existence  of  heat  cracks  in  guns  was 
discovered  at  the  Watertown  Arsenal, t  and  all  was  explained.  Guns  are 
weakened  by  continual  use,  though  the  metal  itself  is  not  altered, — a  factor 
of  safety  quite  sufficient  when  the  gun  is  new  ceases  to  be  so  after  the  gun  has 
become  old.  Hooping  all  the  way  to  the  muzzle  is  necessary  to  provide  suffi- 
cient strength  even  after  the  tube  has  been  weakened  by  the  development  of 
heat  cracks.  The  advantage  of  having  an  inner  tube  or  liner,  before  not 
seen,  became  apparent,  its  effect  being  to  limit  the  extension  of  cracks  and 
thus  to  prevent  the  actual  bursting  of  the  gun  even  in  the  event  of  a  high 
pressure  causing  a  crack  to  extend  through  the  liner. 

In  corroboration  of  this  statement,  see  the  Report  of  the  Chief  of  Ord- 
nance, U.  S.  Army,  1909,  in  which  General  Crozier  says:  ''During  the  past 
few  years  the  department  has  not  been  free  from  the  occasional  failures  of 
heavy  guns,  which  are  believed  to  have  been  met  with  in  all  services,  under 
powder  pressures  below  those  corresponding  to  the  elastic  strength  of  the  pieces. 
A  thorough  study  of  the  guns  that  failed  and  the  experience  of  the  department 
in  connection  with  the  manufacture  of  forgings  and  their  assembling  into 
built  up  guns  indicate  conclusively  that  the  trouble  arises  not  from  defect 
in  the  design  of  the  cannon,  but  from  either  concealed  defects  in  the  forgings 
or  the  development  of  thermal  or  heat  cracks.  .  .  .  These  cracks  are  due 
to  the  high  temperature  of  the  powder  gases,  and  increase  in  depth  and  num- 
ber as  the  number  of  rounds  fired  increases,  though  the  increase  is  more  rapid 
in  some  guns  than  in  others  fired  under  the  same  conditions.  ...  To 
the  prevalence  of  these  cracks  and  the  accompanying  brittle  condition  of  the 
metal  of  the  surface  of  the  bore,  the  department  attaches  great  importance, 

*  In  1883.  or  thereabouts,  when  Captain  Sicard.  then  Chief  of  the  Bureau  of  Ordnance,  pro- 
posed to  build  wire-wound  Runs  for  the  Navy,  a  teat  of  thia  theory  was  made  at  the  Washington 
Navy  Yard  as  follows: 

Heavy  weiflrhts.  sufficient  to  strain  the  wire  nearly  to  its  elastic  limit,  were  suspended  by 
pieces  of  the  wire  intended  for  use  on  the  ^uns.  and  small  hammers  were  arransred  so  that,  actu- 
ated by  the  machinery  of  the  shop,  they  struck  the  taut  wires  atresrular  and  frequent  intervals 
After  months  of  constant  vibration,  all  the  time  under  severe  strain,  the  wires,  when  tested, 
showed  unchansred  physical  qualities.  Moreover,  every  srun.  army  and  navy,  that  has  suffered 
accident,  since  we  first  began  to  build  steel  ffuns,  has  had  the  metal  of  the  part  that  failed 
tested,  and  never  has  there  been  a  case  when  any  material  difference  was  found  between  the 
physical  qualities  shown  by  the  last  tests  and  those  shown  by  the  original  tests  for  acceptance. 
One  of  theseflTuns.  a  12-in<;h.  had  been  fired  481  rounds  when  its  muzzle  was  blown  off. 

t  For  a  very  complete  and  interesting  study  of  the  metal  of  the  tube  of  an  army  12-inch  gun 
that  burst  in  1907.  see  "Teats  of  MetaU,  1908." 
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and  has  decided  to  reline  guns  as  soon  as  these  thermal  cracks  become  very 
pronounced,  instead  of  waiting  until  the  accuracy  life  of  the  gun  has  been 
reached,  due  to  erosion  and  wear.  All  seacoast  guns  of  6-inch  caliber  and 
over,  except  mortars,  manufactured  hereafter  will  be  provided  with  double 
tubes,  so  that  if,  from  defective  material  or  thermal  cracks,  the  inner  tube 
gives  way,  the  damage  will  not  extend  to  the  outer  tube  and  the  enveloping 
jacket  and  hoops." 

A  recent  article  in  Engineering  puts  the  blame  for  accidents  to  our  gims 
on  the  form  of  powder  grain  that  we  use,  the  multi-perforated  cylinder,  but 
the  powder  has  nothing  to  do  with  it,  excepting  to  the  extent  that  we  give  our 
guns  harder  usage  than  any  other  navy.  The  twenty  rounds,  all  full  charges, 
that  we  fire  annually  from  each  12-inch  gun  is  much  more,  I  believe,  than  any 
other  navy  fires.*  Unfortunately  it  is  the  gun  itself  that  is  at  fault,  and  the 
only  remedy  so  far  as  yet  known  is  to  construct  guns  having  a  greater  factor 
of  safety  along  the  chase  than  our  earlier  models  and  to  reline  all  guns  after 
they  have  fired  a  certain  number  of  rounds. 

A  final  point  in  regard  to  which  it  is  said  that  theory  does  not  agree  with 
practice  is  the  drift  of  projectiles.  Now  when  theory  seems  at  variance  with 
facts  it  must  not  be  overlooked  that  an  error  in  the  facts,  or  a  misinterpreta- 
tion of  them,  will  explain  the  discrepancy  just  as  well  as  an  error  in  the  theory. 
Too  often  a  correct  theory  is  condemned  because  it  does  not  accord  with 
alleged  facts  that  really  are  not  facts.  Moreover,  facts  in  themselves  are  of 
little  value;  it  is  the  conclusions  that  are  drawn  from  them  that  are,  or  may  be, 
valuable,  and  errors  of  reasoning  are  just  as  likely  to  creep  in  here  as  at  an 
earlier  stage. 

In  this  particular  case,  observations  of  drift  made  on  certain  ships,  one 
in  particular,  gave  results  greatly  different  from  those  calculated  by  the  well 
known  GAvre  formula  (D  =  KV^  sin^a)  using  a  particular  value  of  the  constant 
(K  =»  .0025),  and  it  was  concluded  that  the  formula  was  wrong, — not  that 
the  value  of  the  constant  was  wrong,  which  may  very  well  be  true,  but  that 
the  formula  was  wrong.  On  other  ships  the  measured  drifts  agreed  very 
closely  with  their  calculated  values,  and  that  alone  should  bie  sufficient  to 
prevent  condemning  the  formula  until  less  doubtful  facts  could  be  brought 
against  it.  But  independent  of  this,  experience  shows  that  drift  at  long 
ranges  is  so  greatly  affected  by  conditions  which  escape  observation  (such  as 
wind,  which  may  be  quite  different  at  an  altitude  from  what  it  is  at  the  sea 
level),  that  the  determination  of  it  by  a  few  rounds  on  one  occasion  is  of  no 
value.  As  a  matter  of  fact,  after  years  of  experiment  at  Indian  Head,  we 
are  unable  to  give  anything  but  a  very  rough  approximate  value  to  the  drift. 
After  examining  all  the  records  and  testing  various  formulae  with  them,  I  am 
of  opinion  that  the  G&vre  formula  is  about  as  good  as  any  other,  though  the 
value  of  the  constant  seems  to  be  somewhat  less  than  stated  in  my  Exterior 
Ballistics  (about  .0016  for  the  old  form  of  projectile  ahd  somewhat  more  for 
the  new  form).  The  formula  D  =  kX  sin  a,  {D  -  drift;  X  =  range;  a  =  angle 
of  departure;  k  =  constant),  recently  proposed  by  Lieut.  P.  Bertagna,  Italian 
Navy  (Riviaia  Marittima,  Oct.,  1909),  is  perhaps  a  little  better  than  the  Gftvre 
formula  for  high  velocity  guns;  the  formula  of  Mayevski,  Charbonnier  and 
Hamilton  are  much  less  simple  and  no  more  accurate  as  far  as  can  be  judged 
from  our  experimental  results. 

In  conclusion,  and  returning  to  the  subject  of  erosion,  I  have  recently 

*  The  total  allowance  for  lanre  caliber  flruns  in  the  British  Navy  is  16  rounds  a  year,  of  which 
some,  and  probably  the  greater  part,  are  reduced  changes. 
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learned  of  experimental  results  that  confirm  my  belief  that  measurements 
of  the  erosion  produced  by  the  escape  of  powd^  gas  through  vents  are 
inconclusive  as  regards  real  gun-erosion.  Sir  Andrew  Noble  recently  stated, 
in  a  paper  read  before  the  North  East  Coast  Institution  of  Engineers  and 
Ship-builders,  that  the  British  officially  promulgated  statement  that  it  takes 
4  three-quarters,  or  16  half  charges  to  produce  as  much  erosion  as  one  full 
charge  is  wholly  incorrect.  His  bomb  experiments  had  shown  "that  the 
erosion  due  to  1  three-quarter  charge  was  less  than  that  of  a  full  charge,  but 
that  2  three-quarter  charges  gave  more  erosion  than  1  full  charge;  while  2  half 
charges  gave  less,  but  3  half  charges  gave  more  erosion  than  1  full  charge; 
or,  in  other  words,  that  the  erosion  was  a  little  less  than  that  due  to  the  com- 
parative weight  of  the  charge." 

Here  is  a  case  where  the  facts  are  correct  but  are  misinterpreted, — instead 
of  assuming  that  his  experiments  disproved  the  statement  about  relative 
erosions  in  guns,  which  in  fact  is  bubstantially  correct,  Sir  Andrew  should 
have  seen  that  they  merely  proved  the  inapplicability  of  his  method  of  meas- 
uring gun  erosion. — United  States  Naval  Institute  Proceedings,  December,  1910. 


CAUSE  OF  GUN  ACCIDENTS 

In  reply  to  a  letter  of  Sir  Hiram  Maxim,  in  regard  to  the  explosion  of 
gims  on  American  warships,  in  which  the  fault  is  laid  to  the  type  of  powder 
grain  used  by  the  United  States  Navy,  Secretary  Meyer  has  forwarded  to 
President  Taft  the  statements  of  Rear  Admiral  Mason,  Chief  of  the  Bureau 
of  Ordnance. 

Sir  Hiram's  letter  says,  in  part: 

"Commanding  officers  have  consulted  me  on  the  subject,  both  personally 
and  by  letter,  and  this  is  the  question  that  they  ask,  'Why  is  it  that  so  many 
of  our  guns  explode,  and  no  guns  seem  to  explode  in  Europe?'  My  reply 
is  always  the  same.     'Multiple  perforated  powder.'  " 

As  a  basis  for  his  reply.  Rear  Admiral  Mason  gives  a  statement  of  every 
injury  to  naval  guns  since  the  introduction  of  smokeless  powder,  about  the 
year  1898.  Commenting  on  the  reports  as  to  the  causes  of  these  accidents 
he  says: 

"Not  in  one  case  has  the  evidence  of  the  occurrence  shown  that  the 
smokeless  powder  in  use  at  the  time  of  the  explosion  was  at  fault  in  any  degree 
relating  to  its  irregularity  or  inherent  fault. 

"These  accidents  have  invariably  pointed  to  one  of  the  following  causes: 
A  weakness  in  the  design  of  the  gun,  or  to  the  method  of  assembly,  combined 
with  flaws  in  the  metal;  to  personal  mistakes  in  the  weight  or  selection  of  the 
powder  charge.  The  first  of  these  causes  appears  to  be  well  established, 
because  the  accidents  have  been  confined  (with  one  exception,  which  was  due 
to  the  method  of  gun  assembly  and  not  to  powder)  to  certain  types  of  guns 
which  have  weak  chases.  Notwithstanding  the  weak  design,  it  is  probable 
that  had  these  guns  been  fitted  with  a  liner  for  the  tube,  the  accidents  would 
not  have  occurred,  because  not  one  gun  which  was  designed  for  smokeless 
powder,  hooped  to  the  muzzle,  had  its  muzzle  injured  either  in  proof,  where 
excessive  pressures  are  used,  or  in  service  where  service  pressures  are  used. 

"The  design  of  the  type  of  guns  with  weak  chases  was  influenced  by  the 
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well  known  pressure  curve  followed  by  brown  prismatic  powder,  which  had 
just  then  been  superceded  by  smokeless  powder;  the  influence  of  heat  cracks 
in  gun  metal,  at  the  time  of  design  of  tiiese  guns,  had  not  been  discovered, 
and  it  is  noteworthy  that  the  guns  which  have  been  designed  subsequently, 
with  the  knowledge  of  the  smokeless  powder  curves  and  the  knowledge  of  the 
influence  of  the  heat  cracks,  have  given  no  indication  of  weakness  as  noted 
above.  The  broad  statement  of  Sir  Hiram  Maxim  that  the  gun  accidents  of 
the  United  States  Navy  are  due  to  multi-perforated  powder  grain,  thtf efore, 
from  evidence  not  at  all  connected  with  the  detail  of  the  grain,  is  shown  to 
be  untrue." 

This  is  followed  by  a  discussion  of  the  composition  of  the  powd&r  and  the 
details  cf  the  grain.  The  statement  shows  that  778,070  rounds  of  service 
charges  have  been  fired  since  the  introduction  of  smokeless  powd&r  made 
up  with  the  standard  multi-perforated  grain;  and  that  these  charges  were  fired 
under  the  most  varied  service  conditions,  the  great  majority  of  them  at  target 
practices  in  tropical  climates,  during  all  of  which  use  this  fault  in  the  powder 
has  not  been  felt. 

Sir  Hiram,  in  his  letter,  claims  that  he  was  the  first  to  invent  multi-per- 
forated powder  and  that  when  he  learned  its  dangerous  character  he  gave  it 
up.  Rear  Admiral  Biason  shows  that  the  assumption  of  Sir  Hiram  as  to  the 
type  of  smokeless  powder  used  in  the  United  States  Navy  is  entirely  erroneous. 

'*The  smokeless  powd^  which  Sir  Hiram  Maxim  assumes  is  used  in  the 
United  States  Navy,  is  in  reality  a  nitro-glycerine  compound,  but  nitro- 
glycerine powder  has  never  been  used  in  the  U.  S.  Navy.  It  is  has  been 
shown  that  he  is  ignorant  of  the  type  of  smokeless  powder  used  by  the  United 
States  Government,  and  it  is  quite  probable  that  he  has  had  very  little  or  no 
experience  with  it.  In  regard  to  the  experiments  which  Sir  Hiram  Maxim 
desires  made  by  firing  as  rapidly  as  possible  for  twenty  minutes,  in  the  heaviest 
gim,  the  powder  to  as  high  a  temperature  as  'it  would  be  in  action  in  the 
tropics,'  you  are  informed  that  similar  data  has  been  obtained  on  many  dif- 
ferent occasions  at  the  Naval  Proving  Grounds;  it  is  true,  with  not  the  heaviest 
gun,  but  by  calibers  large  enough  to  indicate,  without  the  slightest  doubt,  the 
utter  lack  of  foundation  of  Sir  Hiram  Maxim's  fears.  The  many  target  prac- 
tices of  our  Fleet  in  the  past,  held  principally  in  the  tropics,  indicate, without 
any  doubt,  the  serviceable  characteristics  of  our  powder. 

"It  is  considered,  therefore,  unwarranted  to  carry  out  further  exp&n- 
ments  desired  by  Sir  Hiram  Maxim  and  that  his  statements,  in  relatbn  to 
our  smokeless  powder,  are  unworthy  of  serious  consideration,  except  as  to 
their  misrepresentations,  and  to  the  evil  effects  of  their  wide  publicity  on 
those  unacquainted  with  this  subject." — The  Navy,  January,  1911. 


SHOOTING  IN  THE  BRITISH  NAVY 

We  have  just  received  the  three  annually  published  Blue-books,  Result 
of  Test  of  Gunlayers  with  Heavy  Guns;  Result  of  Test  of  Gunlayers  with  Ldght 
Q.  F.  Guns,  and  Restdt  of  Gunlayers  Test  from  Torpedoboat  Destroyers,  which 
show  the  records  made  during  1910  in  the  British  Navy.  We  have  been  accus- 
tomed fcr  some  years  past  to  rei&r  to  these  books  and  to  discuss  the  improve- 
ment made  in  the  shooting  of  our  sailors.  This  has  not  always  been  an  easy 
task,  since  the  conditions  have  been  altered  from  time  to  time,  so  that  com- 
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parison  from  year  to  year  becomes  impossible.  Thus  in  1907  a  smaller  target 
was  introduced,  and  is  still  retained,  and  since  no  dimensions  were  given  of 
the  two  targets,  it  was  exceedingly  difficult  to  form  a  conception  of  the  rela- 
tive excellence  of  the  shooting  of,  say,  the  years  1906  and  1908.  Nevertheless, 
th^e  was  very  considerable  improvement,  as  we  showed  at  the  time,  though 
it  was  hard  to  form  a  comparative  idea  of  it.  This  year  again  there  has  been 
another  innovation.  Hitherto  if  a  shot  has  hit  the  water  before  reaching 
the  target  it  has  been  regarded  and  counted  in  the  returns  as  a  whole  hit. 
In  the  1910  returns  it  only  counts  as  a  half  hit.  Hence  the  returns  of  1910 
are  not  directly  comparable  with  those  of  the  years  immediately  preceding  it. 
A  noticeable  feature  of  the  1910  returns  regarding  the  heavy  guns  is  the 
considerably  fewer  number  of  rounds  fired.  There  were  117  ships  which 
fired,  and  the  number  of  guns  or  turrets  concerned  was  1318.  This  is  a  greater 
number  of  guns  than  in  either  1908  or  1909,  yet  whereas  in  1908  9009  rounds, 
and  in  1909  9438  rounds  we»e  fired,  in  1910  the  number  was  only  7209 — an 
average  of  some  2000  rounds  less,  taking  the  aggregate  of  the  two  years  and 
dividing  by  2.  No  explanation  of  this  is  given  in  the  Blue-book.  The  details 
of  the  rounds  fired,  the  hits,  the  misses,  and  the  percentage  of  the  former 
to  the  rounds  fired  for  the  three  years  1907, 1908,  1909,  and  1910  are  as  follows: 

1907  1908  1909  1910 

Total  rounds  fired 9538  9009  9438  7209 

Number  of  hits  (direct)    4073  4826  5108  3520 

Number  of  ricochets —  —  —  436 

Number  of  misses   5465  4183  4330  3253 

Percentage  of  hits  to  rounds  fired      42.70  53.57  54.12  51.85 

At  first  sight  it  would  appear  that  there  had  been  a  set  back  in  the  shoots 
ing,  as  evidenced  by  the  fall  in  the  percentage  of  hits  to  rounds  fired;  but  if, 
as  in  former  years,  the  richochets  had  been  counted  in  full  the  figure  51.85 
would  become  54.86,  which  shows  an  improvement  of  .74  per  cent,  on  1909. 
This  may  not  seem  very  large,  but  it  must  be  remembered  that  the  standard 
of  1909  was  already  very  high  indeed.  The  improvement  on  the  results  of 
1907,  the  year  in  which  the  smaller  target  was  introduced,  is  very  marked. 

The  analysis  of  the  hits  per  gun  per  minute  show,  in  the  big  guns — 12-inch, 
10-inch,  9.2-inch,  and  7.5-inch — an  advance  as  compared  with  the  year  before, 
and  in  the  case  of  the  6-inch  B.  L.  and  Q.  F.,  the  4.7-inch  Q.  F.,  and  the  4-inch 
B.  L.  and  Q.  F.  guns,  a  slight  falling  off.  Here  again,  however,  the  question 
of  the  alteration  in  scoring  ricochets  must  be  borne  in  mind.  The  comparative 
figures  of  hits  per  gun  per  minute  for  the  years  1907,  1908,  1909,  and  1910, 
are  as  follows: — 

1907  1908  1909  1910 

12-inchand lO^inch     .    .    40  .56  .63  .70 

9.2-inch 2.01  2.20  1.94  2.01 

7.5-inch 1.58  2.51  2.47  2.61 

6-inchB. L.and  Q. F 3.32  3.98  4.03  3.69 

4.7-inch  Q  .F.  and  4.0-inch  B.  L.  and  Q.  F.  .  2.38  3.32  4.06  3.84 

In  comparing  these  figures,  it  will  be  realised  that  in  1909  the  shooting 
with  the  smaller  guns  was  phenomenal. 

Turning  now  to  the  smaller  guns — 12-pounders,  6-pounders,  and  3- 
poimders — we  find  again  a  very  considerable  falling  off  in  the  number  of  shots 
fired,  this  falling  off  being  entirely  out  of  proportion  to  the  number  of  guns 
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concerned.     The  shooting  also  is  not  quite  so  good.    The  following  are  the 
figures  for  the  years  1907,  1908,  1909,  and  1910:— 

1907  1908  1909  1910 

Number  of  guns 1,898  1,384  1,407  1,531 

Number  rounds  fired 17,734  12.943  14,276  8,020 

Number  hits  (direct) 7,462  6,120  7,157  3,483 

Number  ricochets —  —  —  283 

Number  misses 10,272  6,823  7,119  4,254 

Po-centage of  hits  to  rounds  fired  . .    42.08  47.28  50.13  45.19 

Counting  the  ricochet  as  a  whole  hit,  the  percentage  of  hits  to  rounds 
fired  in  1910  would  have  been  46.96.  This  is  better  than  in  1907,  but  not 
so  good  as  in  1908  and  1909. 

As  regards  the  hits  per  gun  per  minute,  these  would  appear  to  be  nearly 
up  to  the  average,  though  it  is  impossible  to  judge  accurately  owing  to  the 
new  way  of  counting  ricochets.  The  figures  for  the  last  four  years  are  as 
follows: — 

1907  1908  1909  1910 

12-pounders   4.471  5.319  6.005  5.454 

6-and3-pounders  (except  Vickers')    3.640  4.507  4.191  3.651 

3-pounder  (Vickers*) 6.140  6.069  7.810  6.127 

The  returns  concerning  torpedo-boat  destroyers  have  been  entirely 
remodelled,  and  the  very  name  of  the  Blue-book  has  been  changed  from 
ResuU  of  Battle  Practice  from  Torpedo-boat  Destroyers  to  the  title  given  at  the 
commencement  of  this  article.  Hence  no  comparison  is  possible  with  former 
years.  Nevertheless,  the  information  given  is  of  considerable  interest.  The 
guns  concerned  are  the  4-inch  B.  L.;  the  12-pounder  12  cwt.;  the  12-pounder 
8  cwt.,  and  the  6-pounder.  There  were  175  ships  engaged  in  the  test,  and  they 
had  a  total  of  736  guns.  The  total  number  of  rounds  fired  was  3,847,  the 
number  of  direct  hits  1,545,  of  ricochets  171,  and  of  misses  2,131,  the  per- 
centage of  hits  to  rounds  fired  being  42.38  on  the  average. 

The  details  of  the  practice  made  with  the  various  types  of  guns  are  given 
in  the  following  table: — 

Hits  Percentage 

Nature  of  gun.  ^-^f      -  '^^-  Misses.     ^'J^^^^ 

^^^^^^'     chet.  fired. 

4-inch  B.L 140  62  5  73  46.07 

12-pounder  12  cwt.  on  P.V.  and 

V.I.  mountings 135  57  9  60  45.56 

12-pounder  12  cwt.   on   P.   I. 

mountings 1052  386  51  615  39.12 

12-pounder  8  cwt 461  125  17  319  29.96 

6-pounder,  with  telescopes   .  1921  878  82  961  47.84 

6-pounder,  without  telescopes  138  37  7  94  29.35 


The  hits  per  gun  per  minute  with  the  4-inch  B.  L.  gun  averaged  3.63, 
with  the  12-pounder  12  cwt.  gun  3.88,  with  the  12-pounder  8  cwt.  gun  2.73, 
and  with  the  6-pounder  6.43. — The  Engineer,  February  10,  1911. 
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EXPERIMENTS  WITH   GUNS  VERSUS  ARMOR   (THE   KATAHDIN) 

The  Katahdin  experiments  in  long  range  firing  carried  out  on  February  10 
near  the  mouth  of  the  Potomac  River  continue  to  be  a  topic  in  conversation 
among  the  officers  of  the  Army  and  Navy  in  Washington,  and  are  every- 
where recognized  as  a  very  important  contribution  to  the  rather  limited 
information  which  has  hitherto  been  available  in  connection  with  the  attack 
of  armor  under  conditions  approximating  to  those  of  actual  battle.  This  is 
only  one  of  many  directions  in  which  the  Katahdin  experiments  are  likely  to 
prove  of  value.  They  were  so  planned  as  to  clear  up  certain  points  with  regard 
to  the  flight  of  the  projectiles  and  the  nature  of  the  impact  at  long  ranges, 
and  have  given  interesting  confirmation  of  the  theoretical  deductions  on  these 
points  which  have  necessarily  been  relied  upon  in  the  past.  They  indicate, 
also,  that  the  capped  projectiles  retain  its  effectiveness  at  long  ranges,  acting 
at  such  ranges  exactly  as  in  proving  ground  experiments.  The  result  is  the 
more  significant  because  these  firings  were  with  guns  of  comparatively  low 
power,  the  velocity  of  the  projectile  being  only  2400  f.s.,  as  against  2850 
given  by  the  twelve-inch  guns  of  recent  battleships. 

The  penetration  of  the  projectiles  from  the  higher  power  guns  at  8,000 
yards'  range  is  nearly  or  quite  thirty  per  cent,  greater  than  that  from  the 
guns  of  the  Tallahassee,  which  it  was  necessary  to  use  in  this  test  because 
of  the  conditions  which  were  needed  to  ensure  safety  and  accuracy.  Although 
the  results  so  far  as  accuracy  is  concerned  are  of  less  technical  importance 
than  those  connected  with  penetration,  they  are  regarded  as  very  remarkable, 
the  target  used  having  had  only  about  one-third  the  area  of  the  screens  used 
in  target  practice.  The  fact  that  this  target  was  struck  four  times  in  ten 
shots  has  surprised  even  those  who  were  most  familiar  with  the  improvements 
in  our  ordnance  and  in  the  accuracy  of  fire  within  the  last  few  years.  The 
experiments  have  developed  several  other  points  which  are  regarded  as  of 
great  importance,  but  which  are  of  such  a  nature  that  they  will  be  held  con- 
fidential. Further  experiments  will  be  made  during  the  spring  and  summer, 
when  conditions  of  weather  make  it  practicable.  The  same  firing  ship  and 
target  probably  will  be  used,  but  the  range  will  be  changed  to  12,000  yards, 
or  nearly  seven  miles,  and  it  will  be  increased  or  lessened  according  to  the 
initial  results  obtained. 

Friday,  the  tenth,  was  the  first  day  since  the  Katahdin  was  ready,  when 
weather  conditions  were  such  as  to  make  firing  of  this  character  practicable. 
The  Tallahassee y  moored  in  smooth  water  near  the  mouth  of  the  Potomac, 
fired  at  the  KcUahdin,  placed  in  shallow  water  outside  at  a  distance  of  approxi- 
mately four  and  a  half  miles  (over  8,000  yards).  The  Katahdin  carried  two 
targets,  one  twelve  feet  high  by  sixteen  feet  wide,  the  other  twenty  feet  high 
by  thirty-five  feet  wide,  and  made  up  of  armor  plates  of  the  most  recent  type, 
hard-faced  and  in  thickness  var3dng  from  eight  to  eleven  inches,  some  plates 
being  flat  and  others  curved.  Ten  970-pound  projectiles  were  fired  from  the 
twelve-inch  guns  of  the  Tallahassee  with  an  initial  velocity  of  2,400  feet  per 
second.  The  first  two  or  three  shots  were  sighting  shots.  One  shot  struck 
the  eight-inch  curved  plate  of  the  smaller  target  and  two  struck  the  ten-inch 
plate,  also  curved,  of  the  larger  target,  all  penetrating  completely.  The  fourth 
shot  struck  the  roof  of  the  forward  target  and  glanced  off.  These  very  sat- 
isfactory tests  were  planned  by  Capt.  Austin  M.  Knight,  president  of  the 
Special  Board  on  Naval  Ordnance,  and  carried  out  by  Comdr.  J.  V.  Chase, 
commanding  officer  of  the  Tallahassee,  and  were  witnessed  by  Major  O'Hern, 
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of  the  Ordnance  Department  of  the  Army;  Major  Hero,  of  the  Artillery;  Naval 
Constructor  McBride,  U.  S.  Navy;  Mr.  Willard  G.  Isham  and  the  officers  of  the 
Tallahassee. 

It  has  been  decided  by  the  Navy  Department  to  remove  from  the  Texas 
before  she  is  used  as  a  target  for  the  Atlantic  Fleet  at  this  spring's  practice 
only  such  things  as  can  be  used  in  other  vessels.  Whetha*  the  guns  with  which 
the  Texas  \a  equipped  will  be  included  in  this  list  has  not  yet  been  determined. 

Most  of  the  machinery  in  the  Texas  was  placed  in  her  over  twelve  years 
ago,  and  if  the  ship  was  to  be  given  a  general  overhauling  would  be  replaced 
by  new  and  more  modem  equipment.  It  is  thought  that  the  old  engines 
and  machinery  of  the  Texas  cannot  serve  a  better  purpose  than  to  determine 
just  how  much  damage  projectiles  would  do  to  a  ship  after  they  have  pierced 
her  armor.  As  a  test  of  the  resisting  power  of  armor  the  experiment  with 
the  Texas  will  be  practically  valueless.  It  is  true  she  carries  12-inch  armor 
plate,  but  it  has  nothing  like  the  resisting  power  of  the  plate  which  has  been 
placed  on  the  battleships  of  recent  construction.  Officers  at  the  Navy  Departs 
ment  are  of  .the  opinion  that  a  very  excellent  idea  of  the  effectiveness  of  pro- 
jectiles in  disabling  a  ship  can  be  obtained  by  the  examination  of  the  condition 
of  machinery  of  the  Texas  after  she  has  been  struck  by  projectiles.  There 
will  probably  be  some  effort  also  made  to  determine  how  disastrous  the  effect 
of  the  modem  projectiles  upon  the  crew  of  the  ship  would  be  by  placing  mani- 
kins at  stations  which  would  naturally  be  occupied  by  the  crew. 

The  most  important  question  to  be  settled  is  as  to  whether  the  present 
spotting  system  used  in  the  Navy  is  correct.  The  records  of  the  fleet  in  recent 
years  in  firing  at  targets  indicate  that  the  American  gunners  would  make 
short  work  of  an  enemy  in  actual  warfare.  By  firing  at  a  vessel  it  can  be 
decided  whether  there  are  any  defects  in  the  system  of  spotting  now  employed. 

The  firing  at  the  Texas  will  not  be  a  part  of  the  regular  target  practice. 
All  of  the  fleet  will  not,  as  has  been  published,  fire  at  the  Texas,  but  the  New 
Hampshire  has  been  detailed  for  this  work.  It  is  planned  to  have  this  take 
place  before  the  regular  practice,  and  the  work  of  the  New  Hampshire  on  the 
Texas  will  not  be  included  in  her  target  record.  The  expenses  incurred  by 
the  Navy  Department  in  this  experiment  will  be  paid  out  of  the  fund  appropri- 
ated under  the  Hobson  amendment  to  last  year's  Navy  bill. 

— Army  and  Navy  Journal  February  18,  1911. 


FORTIFICATION  OR  NEUTRALIZATION  (OF  THE  PANAMA  CANAL) 

There  are  two  main  questions  before  the  country  as  to  the  treatment 
of  the  Panama  Canal.  One  is  as  to  whether  or  not  it  is  to  be  the  object  of 
some  international  agreement  providing  for  its  neutralization.  The  second 
is  as  to  how  the  Canal  is  to  be  defended,  if  it  be  not  neutralized  by  international 
agreement. 

The  discussion  of  the  first  question  reveals  two  decided  differences  of 
opinion.  On  the  one  side,  those  who  oppose  international  agreement  for 
neutralization  refer  to  our  treaty  obligations  and  our  commercial  and  military 
interests  as  imposing  upon  us  the  duty  and  privilege  of  retaining  and  defend- 
ing the  Canal  for  our  own.  As  opposed  to  this  view,  are  the  often  specious 
arguments  of  those  who  would  point  out  that  existing  treaty  obligations 
may  be  modified  by  international  agreements  to  be  entered  into;  by  which 
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a  group  of  nations  will  agree  to  maintain  the  neutrality  of  the  Canal.  It  is 
perhaps  not  unfair  to  believe  that  expert  opinion,  both  of  the  military  and 
naval  establishments  and  of  the  diplomatic  world,  is  almost  altogether  united 
in  the  belief  that  international  neutralization  is  impracticable;  and  that 
inexpert  and,  to  a  great  extent,  sentimental  and  too  altruistic  opinion  seems  to 
array  itself  on  the  side  of  international  neutralization.  This  opposition  to 
a  national  canal  seems  to  come  from  many  sources,  few,  if  any,  of  any  definite 
responsibility.  • 

This  first  question  will  probably  finally  be  decided  by  virtual  necessity. 
Even  if  we  merely  neglect,  for  the  time  being,  to  do  what  we  have  engaged 
to  do,  we  will  probably  be  forced,  sooner  or  later,  to  accept  our  responsibilities, 
if  we  are  not  so  unfortunate  as  to  have  them  assumed  by  some  oth&r  powa*. 

As  to  the  manner  in  which  the  Canal  is  to  be  defended,  the  question 
should  be,  and  is,  much  clearer.  On  this  score  there  are  two  main  divisions 
of  expression.  There  is  [Perhaps  really  no  difference  of  thoughtful  opinion 
on  the  subject  of  how  the  Canal  should  be  defended.  Clearly,  the  main  defense 
of  the  Canal  should  be  by  adequate  fortifications  on  shore.  There  is  good 
reason  to  suspect  that  of  those  who  faint-heartedly  maintain  that  the  navy 
alone  should  defend  the  Canal,  a  large  part  are  of  that  party  who  really  wish 
not  to  see  the  Canal  defended  at  all. 

The  defense  of  the  Canal  is  not  an  abstruse  strategic  problem.  The 
working  out  of  the  detail  is  of  course  work  for  experts;  but  there  is  no  good 
reason  in  the  world  why  the  Canal  should  be  defended  in  any  other  manner 
than  the  manner  in  which  every  strong  power  strives  to  defend  its  more  impor- 
tant or  more  vulnerable  coast  points.  That  method  is  the  method  of  estab- 
lishing adequate  fortifications  on  shore — the  method  that  has  made  Gibraltar 
the  military  synonym  of  strength. 

If  the  Panama  Canal,  extending  from  ocean  to  ocean,  with  its  two  entrances, 
thousands  of  miles  from  the  country  that  it  is  to  serve  as  a  strengthening  mili- 
tary unit,  widely  detached  from  the  supplies  and  resources  of  that  country, 
can  better  be  defended  by  a  navy  than  by  forts,  why  cannot  we  abandon  all 
of  our  coast  fortifications  at  points  more  favorably  placed,  and  defend  our 
coast  lines — ^Atlantic  and  Pacific,  Philippines,  Alaska,  Honolulu — by  a  navy 
alone?  The  people  who  say  that  the  navy  should  defend  the  Panama  Canal 
independently  of  any  fortifications  there,  can  know  that  it  is  a  ridiculous 
proposal.  If  they  go  on  insisting  upon  that  proposal,  it  is  only  because  they 
unU  not  recognize  that  it  is  ridiculous. 

Assume  that  the  official  estimate  of  twelve  mUlion  of  dollars  for  forti- 
fications of  the  Panama  Canal  is  many  times  too  small.  Assume  that  proper 
fortifications  at  the  Canal  and  on  the  outlying  islands  might  cost  fifty  millions 
of  dollars.  That  fifty  millions  would  barely  provide  five  battleships.  The 
twelve  millions  would  provide  one  battleship.  The  five  battleships  would 
offer  but  a  small  part  of  that  defense  of  the  Canal  which  would  be  insured 
from  year's  end  to  year's  end  by  fifty  million  dollars  spent  in  fortifications. 
It  takes  no  expert  presentation  of  this  fact  to  be  convincing.  It  must  be 
evident  to  anyone  who  knows  enough  about  the  matter  to  care  about  it  at 
all.  It  should  be  almost  equally  evident  that  in  cost  of  maintenance,  forti- 
fications would  have  a  great  advantage  over  battleships. 

There  is  another  phase  of  the  comparison  between  fortifications  and  ships 
that  should  not  be  overlooked.  Aside  from  the  great  disproportion  in  first 
cost  and  cost  of  maintenance  between  forts  and  ships, — all  in  favor  of  forts, — 
there  is  probably  a  still  greater  relative  disproportion  in  the  cost  of  replace^ 
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ment.  It  is  a  well-known  and  admitted  fact  that  the  battleship  becomes 
obsolete  in  the  course  of  a  comparatively  few  years.  Recent  history  has 
shown  that  a  battleship  ten  years  old  has  lost  at  least  fifty  per  cent,  of  her 
comparative  fighting  strength;  and  by  the  time  she  is  fifteen  or  twenty  years 
old,  she  becomes  practically  valueless  by  comparison  with  the  forces  that 
she  would  have  to  meet.  There  is  no  cure  for  this  disease.  Once  a  battle- 
ship is  marked  with  the  signs  of  old  age,  a  few  palliative  measures  may  be 
taken  to  make  h&r  fit  for  emergency,  if  no  younger  sister  serve  the  purpose, 
but  she  rapidly  reaches  the  time  when  a  wise  administration  will  "strike  her 
from  the  list." 

With  the  shore  fortifications  the  case  is  different.  There  is  practically 
no  limit,  except  the  limit  of  cost,  to  the  thickness  and  weight  of  earthworks, 
harbor  defenses,  bomb  proofs,  the  weight  of  machinery,  or  the  space  in  which 
the  g^uns  are  disposed.  The  guns  themselves  may  become  obsolete  to  a  degree ; 
but  even  then  the  case  is  not  s^ious,  as  with  the  battleship;  for  increased 
protection  will  do  much  to  restore  at  least  part  of  the  value  of  the  gun.  And 
when  the  gun  finally  becomes  obsolete,  it  may  be  removed  and,  for  compara- 
tively small  expense,  replaced  by  another  of  adequate  power.  In  oth&r  words, 
the  fort  does  not  become  obsolete  as  a  whole;  certain  parts  may,  but  they  can 
be  readily  replaced  at  comparatively  small  cost.  Let  but  a  few  elements 
of  the  armament  of  a  ship  become  obsolete,  and  the  ship  herself  becomes  obso- 
lete, because  the  design  of  the  ship  is  such — one  part  depending  intimately 
on  many  others — that  to  replace  but  a  few  elements  would  involve  the  replac- 
ing of  the  whole. 

It  must  not  be  taken,  from  any  of  the  foregoing,  that  the  navy  will  not 
have  its  function  to  perform  in  connection  with  the  Canal;  nor  that  that  fimc- 
tion  may  not  at  times  partake  of  assisting  in  the  defense  of  the  Canal  and 
co-operating  with  the  shore  fortifications.  This  is  apart  from  the  main  ques- 
tion, however,  and  is  merely  referred  to  in  order  that  it  may  not  be  thought 
that  this  phase  of  the  question  has  been  overlooked. 

Now,  some  amiable  believer  in  international  neutralization  or  some 
equally  amiable  advocate  of  a  canal  defended  by  a  navy  alone  may  say,  after 
all  this:  Why  should  not  all  of  our  defenses  be  taken  ov&r  by  the  army  and 
the  navy  abandoned  as  a  means  of  defense?  The  answer  seems  almost  too 
obvious.  But  the  proper  answer  to  the  whole  question  seems  obvious;  and 
yet  the  question  has  been  put  from  all  sides. 

The  answer  to  this  last  question  might  be  something  like  this:  The 
warship  is  a  highly  expensive  agent  of  offense  and  defense  when  compared 
with  a  shore  fortification.  It  is  necessary,  however,  in  the  various  operations 
of  naval  warfare  and  the  various  operations  of  combined  military  and  naval 
warfare.  While  the  fort  is  a  comparatively  economical  agent  of  offense  and 
defense  when  it  can  be  placed  with  certainty  at  a  point  where,  on  account  of 
strategic  considerations,  military,  naval,  or  conunercial,  attack  may  reason- 
ably be  expected,  it  is  out  of  the  question  to  so  multiply  fortifications  as  to 
defend  the  whole  coast  line  against  military  attack.  The  two  agencies  are 
just  as  necessary  to  the  complete  protection  of  our  maritime  frontiers  as  the 
combination  of  infantry  and  cavalry  with  frontier  forts  is  necessary  to  a 
proper  protection  of  the  non-nuiritime  boundaries  ol  a  country. 

— The  Navy,  January,  1911, 
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EFFECTS   ON   COAST   DEFENSE   OF   NAVAL   DEVELOPMENTS 

OF  THE  LAST  FEW  YEARS 

By  Bbllpibld 

It  is  difficult  to  discuss  this  subject  from  any  point  of  view  without  plag- 
iarizing to  a  very  large  extent  on  the  exhaustive  article  by  Colonel  W.  R.  W. 
James  in  the  May  nimiber  of  the  R.  A.  Journal  entitled,  ''  Problems  Involved 
in  the  Defense  of  Coast  Fortresses,*'  and  such  being  the  case,  we  hope  no  further 
apology  will  be  needed  if  many  of  our  present  conclusions  appear  to  be  based 
on  his  arguments.  In  the  article  in  question  convincing  proofs  are  adduced 
showing  the  absolute  necessity  of  coast  defenses — not  coast  defenses  of  nu>bile 
batteries  as  favored  by  some  writers  who  have  perhaps  a  cursory  knowledge 
of  the  subject — but  coast  defenses  consisting  of  ciu*ef uUy  sited  fixed  armaments, 
electric  lights,  and  range-finding  instruments,  all  linked  together  by  a  reliable 
system  of  commimications.  These  proofs  lead  us  to  the  general  conclusion 
that  the  all  round  increase  of  naval  power  makes  it  of  vital  importance  that 
our  coast  defenses  must  be  strengthened  in  a  corresponding  ratio. 

Considering  recent  naval  developments  in  detail,  the  most  important 
changes  that  affect  coast  defense,  of  late  years,  seem  to  be: — 

1.  Increase  of  gun  fire  power. 

2.  Development  of  the  submarine. 

3.  Increase  in  size  and  power  of  torpedo-boats. 

4.  Increased  use  of  blockaders  and  boom-smashers. 

Of  these  headings,  the  first  is  much  the  most  serious  consideration  owing 
to  the  large  number  of  heavy  guns  mounted  by  the  modem  battleship  and 
cruiser  of  all  the  great  naval  powers.  This  may  be  well  exemplified  by  com- 
paring the  total  weight  of  a  broadside  from  the  St  Vincent,  which  was  laid 
down  in  December,  1907,  with  that  of  one  from  the  Ltord  Nelsany  which  was 
launched  as  recently  as  1908,  that  is  just  before  the  "Dreadnought"  era  and 
while  the  St.  Vincent  was  still  building.  In  the  former  case  the  weight  of  a  broad- 
side is  roughly  7200  pounds  (all  these  figures  are  given  in  round  niunbers) 
and  in  the  latt^  it  is  only  some  5400  poimds.  Going  back  a  few  years  further 
we  find  that  the  Ocean,  completed  in  1900,  can  only  show  a  broadside  of  4000 
pounds  compared  with  something  like  13,000  pounds  of  the  unfinished  Orion. 

From  these  figures  it  is  obvious  that  the  gun  power  of  ships  is  increasing 
at  a  tremendous  rate,  in  fact  one  wonders  when  the  limit  will  be  reached,  and 
how  long  the  different  nations  will  continue  ''to  go  one  better'*  than  their 
rivals.  Now  turn  from  the  ships  to  the  shore  and  see  if  the  primary  armaments 
of  our  coast  defenses  are  being  correspondingly  strengthened. 

It  is  said  that  figures  can  be  made  to  prove  anything,  but,  at  the  risk  of 
being  considered-  too  statistical,  we  will  venture  to  give  some  hard  facts  about 
the  "progress"  of  our  fixed  armaments  from  1905  up  to  the  present  date, 
that  is  to  say  during  much  the  same  years  in  which  we  have  glanced  at  the 
naval  increase  in  the  same  direction.  To  do  so  we  will  take  two  examples 
of  what  has  happened  in  the  case  of  two  typical  coast  fortresses,  one  at  home 
and  one  abroad;  the  names  of  the  particular  places  do  not  matter,  but  suffice 
it  to  say  that  they  are  both  places  of  by  no  means  secondary  importance. 

At  the  home  station  in  question  in  1905  there  were  41  guns  of  all  descrip- 
tions available  for  the  defense  of  the  dockyards  in  rear,  giving  a  total  **  broad- 
side" of  about  8300  pounds,  not,  of  coiu*se,  that  the  whole  of  the  armamen 
could  actually  fire  at  the  same  target  at  once.    In  19Q9  th^e  were  19  ^^xms, 
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with  a  broadside  of  2700  pounds,  defending  the  same  port.  The  remainder 
(two  new  guns  had  been  added)  were  either  dismantled  or  in  reserve, 
which  is  for  all  practical  purposes  the  same  thing,  seeing  that  there  is  neither 
personnel  available  to  man  them  nor  stores  at  the  station  for  use  with  them. 
It  is  freely  admitted  tha(  many  of  the  original  41  guns  were  of  obsolete  pattern, 
but  with  the  exception  of  the  two  gims  mentioned,  nothing  has  been  done 
to  replace  them. 

Turning  to  the  colonial  station  we  find  the  following  facts;  five  years  ago 
there  were  16  guns  guarding  the  entrance  to  t>.c  harbor,  with  a  total  broad- 
side of  1660  pounds,  now  there  are  four  guns  left  on  the  active  list  with  a 
broadside  of  960  pounds. 

Judging  from  these  instances,  the  recent  naval  development  of  gim  fire 
power  has  been  accompanied,  not,  as  one  might  expect,  by  a  similar  increase 
in  the  power  of  coast  defenses,  but  by  a  very  material  reduction ;  and  this  in  spite 
of  the  fact  that  the  "reduction  of  armaments"  theory  is  supposed  to  be  quite 
exploded.  Let  us  try  to  follow  the  reasoning  that  has  led  to  this  apparently 
unreasonable  line  of  action. 

Some  twenty  years  ago  the  opinion  seemed  to  prevail  that  the  fixed  arma- 
ment of  a  defended  port  might  have  to  reckon  on  the  possibility  of  being 
engaged  in  a  regular  pitched  battle  with  several  hostile  battleships  or  cruisers. 
As  a  matter  of  fact  such  was  exactly  the  case  of  the  Spanish  coast  batteries 
at  Santiago  in  the  Spanish-American  war,  as  recently  as  1898,  when  the 
American  fleet  steamed  past  the  forts  at  a  range  of  under  3000  yards  and 
poured  a  tremendous  fire  into  them.  (As  it  happened  there  was  practically 
no  damage  done  to  either  personnel  or  material  in  the  forts  as  the  detachments 
went  under  cover  and  there  were  no  direct  hits  on  any  of  the  guns.)  By  this 
time,  however,  any  chance  that  the  Spanbh  may  have  ever  had  of  holding 
the  command  of  the  sea  was  almost  certainly  lost  as  their  fleet  lay  huddled 
in  the  narrow  Santiago  harbor  unable  to  venture  out  to  try  conclusions  with 
the  stronger  American  fleet  which  was  blockading  it.  Still  there  is  this  to  be 
noticed,  that  the  American  ships  could  not  risk  entering  the  harbor  under 
the  point  blank  fire  of  the  guns  mounted  at  the  entrance. 

Now  the  modem  theory  is  that  we  take  it  for  granted  that  we  have  com- 
mand of  the  sea,  and  the  only  danger  to  be  feared  by  any  of  our  fortified  ports 
(not  taking  into  account  torpedo-boat  raids,  which  we  will  come  to  later) 
is  from  an  odd  cruiser  or  two  that  may  have  evaded  the  notice  of  o\ir  fleets. 
Another  idea  is  that  the  modem  type  of  battleship,  costing  something  like 
£2,000,000,  is  too  precious  an  article  to  be  allowed  to  run  any  risks  of  being 
damaged  by  fire  from  a  fort  when  its  real  r61e  lies  in  the  attack  of  the  hostile 
ships  in  line  of  battle.  Here  we  would  like  to  quote  two  sentences  from  (Colonel 
James'  article:  "There  is  nothing  inherently  improbable  in  ships  engaging 
a  fortress,  either  with  the  idea  of  silencing  the  batteries,  or  more  probably 
in  order  to  disorganize  the  light  Q.  F.  defenses  and  thus  prepare  the  way  for 
a  torpedo-boat  attack/*  Again :  "  Ships,  at  any  rate  at  the  present  moment, 
are  not  so  very  vulnerable,  especially  considering  the  9.2-inch  is  our  largest 
modem  gim  mounted  in  fixed  defense." 

This  last  sentence  seems  to  contain  the  crux  of  the  whole  situation,  namely, 
that  we  ought  to  have  something  in  the  nature  of  a  12-inch  gun  for  our  pri- 
mary armament  of  coast  defense.  It  is  quite  conceivable  that  at  a  defended 
port  in  some  part  of  the  world  (possibly  even  in  home  waters)  we  might  happen 
to  have  lost  the  command  of  the  sea  for  the  time  being  and  our  ships  might 
fwve  b^n  roughly  handled  9,j\^  h^ve  gone  into  port  to  refit     Now  we  may 
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take  it  for  granted  that  the  hostile  fleet  would  follow  up  its  success  and  try  to 
bombard  our  ships  in  the  harbor  unless  we  have  flxed  defenses  able  to  make 
the  enemy  keep  at  a  respectful  distance.  In  other  words,  we  would  require 
as  powerful  a  gun  as  that  carried  by  the  ships  which  we  would  have  to  engage. 
Turning  to  recent  history  we  have  excellent  examples  of  the  inefiicacy  of 
insufficiently  powerful  coast  defense  armament.  On  the  9th  February,  1904, 
the  Japanese  fleet  bombarded  Port  Arthur  with  their  heavy  guns  and,  accord- 
ing to  the  Official  History  of  the  war,  the  range  was  so  great  that  very  few  of 
the  Russian  guns  were  capable  of  making  an  effective  reply  to  the  heavier 
Japanese  weapons,  and  "confusion  reigned  throughout  the  fortress."  In  a 
later  bombardment,  in  March,  about  150  12-inch  shells  were  dropped  into 
the  town  and  harbor,  and  again  "the  coast  batteries  were  incapable  of  inflicting 
injury  on  the  Japanese  vessels."  During  the  blockade  of  Santiago  by  the 
American  fleet  the  Spanish  forts  had  no  fixed  armament  heavier  than  a  6.3-inch 
B.  L.  of  very  old  pattern,  with  the  result  that  the  American  ships  were  able 
to  steam  past  at  a  range  of  under  3000  yards,  but  if  there  had  been  good  pri- 
mary armament  on  shore,  this  could  never  have  been  attempted  and  the 
Spanish  warships  in  the  harbor  might  have  had  some  chance  of  slipping  out 
on  a  dark  night. 

Again,  modem  armored  cruisers  have  better  protection  than  formerly, 
just  as  they  have  also  increased  gun  power,  and  they  are  the  most  likely  type 
of  ship  that  our  coast  defenses  will  have  to  fire  at  while  we  still  have  command 
of  the  sea.  They  are  the  ships  which  would  be  engaged  in  the  work  of  escort- 
ing blockaders  and  boomsmashers  and  it  is  obvious  that  it  would  be  of  the 
first  importance  to  put  such  escorts  out  of  action  at  the  farthest  possible  range, 
so  that  the  secondary  armament  could  deal  with  the  unprotected  blockaders 
without  the  probability  of  its  being  overwhelmed  by  the  fire  from  the  cruiser, 
for  it  must  be  remembered  that  the  gun  power  of  one  fair-sized  cruiser  is 
superior  to  that  of  most  of  our  fixed  defenses  at  any  one  port  which  could 
bear  on  the  same  target  at  once. 

SUBMARINES 

Now  coming  to  the  question  of  submarines,  their  present  r61e  is  mainly 
as  an  adjunct  to  the  defense  of  a  port,  but  doubtless  they  will  soon  develop 
into  assisting  the  attack,  so  our  coast  defense  ought  to  have  some  means  of 
coping  with  them.  Some  of  our  most  important  dockyards  are  not  so  far 
from  foreign  naval  bases  that  they  can  be  considered  immune  from  possible 
attack  by  this  invisible  enemy,  but  it  is  difficult  to  see  how  the  guns  of  the 
fixed  armament  can  deal  with  such  an  attack  unless  the  submarines  rise  to 
the  surface  unexpectedly.  Even  at  short  ranges  it  would  be  too  much  to  ask 
the  most  skillful  Q.  F.  layer  to  take  a  periscope  as  his  target. 

Submarines  will  have  to  be  met  by  submarine,  but  one  cannot  help  regret- 
ting the  abolition  of  regular  minefields  and  the  Brennan  torpedo  installation, 
which  in  narrow  waters  was  a  very  certain  instrument  of  destruction.  After 
the  important  part  played  in  the  naval  operations  of  the  Russo-Japanese  war, 
it  seems  to  be  assured  that  mining  will  enter  largely  into  any  future  naval 
war,  and,  as  a  means  of  coast  defense,  the  moral  effect  of  knowing  that  a  port 
is  protected  by  a  minefield  is  by  no  means  the  least  powerful  deterrent  to  a 
possible  attack.  Both  the  Russians  and  Japanese  lost  large  ships  from  mine 
explosions  although  there  was  no  system  in  sowing  the  mines,  and  if  it  had  not 
been  for  them.  Port  Arthur  would  no  doubt  have  suffered  much  more  severely 
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from  the  fire  of  the  Japanese  fleet,  which  very  soon  g^ve  up  coming  too  close 
to  the  port  as  entailing  too  much  risk. 

The  effect  of  the  introduction  of  the  submarine  has,  therefore,  been  to 
abolish  mining,  at  any  rate  systematic  observation  of  mines,  as  one  of  the 
agents  of  coast  defense  and  to  give  us  the  submarine  in  exchange.  Whether  the 
latter  will  be  as  effective  as  a  minefield  in  difficult  channels  is  a  question  upon 
which  opinion  is  still  divided,  and  will  be  divided  until  the  submarine  has  been 
tried  practically  in  actual  war.  Unfortunately  in  neither  of  the  two  modern 
naval  wars  did  any  of  the  contestants  make  use  of  submarines,  so  their  future 
use  is  to  a  large  extent  problematical. 

One  suggestion  that  might  be  advanced  to  assist  in  keeping  hostile  sub- 
marines out  of  a  harbor  is  whether  it  would  not  be  possible  to  hang  something 
in  the  nature  of  torpedo  netting  from  the  boom  at  the  entrance  to  the  harbor. 
In  places  where  there  is  a  strong  tide  the  idea  would  very  likely  not  be  feasible, 
but  at  some  ports  it  might  prove  useful  and  the  present  delicate  type  of  sub- 
marine would  scarcely  care  to  try  and  charge  through  a  heavy  netting. 

TORPEDO-BOATS 

As  regards  the  development  of  the  torpedo-boat  and  destroyer  there  is 
not  the  slightest  doubt  that  our  anti-torpedo-boat  coast  defenses  require 
re-arming  at  once.  It  has  been  unquestionably  proved  that  a  12-pounder 
is  too  light  a  gim  to  put  the  modem  large  and  swift  destroyer  out  of  action 
with  the  rapidity  necessary.  It  is  again  the  question  of  a  considerable  increase 
on  the  part  of  the  ship  accompanied  by  no  corresponding  increase  on  the  part 
of  the  fort,  though  just  as  the  6-pounder  was  superseded  by  the  12-pounder, 
so  ought  the  12-poimder  to  retire  before  the  superior  claims  of  the  4-inch  Q.F. 
We  have  heard  many  rumors  during  the  last  five  years  or  so  about  the  pro- 
posed rearmament  of  the  light  Q.  F.  batteries,  but  except  for  some  batteries 
in  the  Mediterranean,  the  rumors  do  not  appear  to  be  materialising  very  rap- 
idly. Nevertheless  it  seems  to  be  fairly  well  understood  that  the  conventional 
method  of  declaring  war  in  future  will  be  to  make  a  torpedo-boat  raid  on  some 
important  harbor  of  the  enemy,  and  the  chance  of  damaging  one  of  our  few 
"Dreadnought"  docks  would  be  a  very  tempting  lure  to  a  hostile  flotilla. 
Coming,  as  they  certainly  would,  in  large  numbers,  we  need  a  gim  the  shell 
of  which  can  do  sufficient  damage  to  put  a  torpedo-boat  out  of  action  by  one 
hit,  so  that  the  gun  can  be  immediately  switched  on  to  the  next  target. 

Though  more  a  political  than  a  naval  development,  this  subject  of  the 
more  or  less  unexpected  raid  affects  coast  defense  very  greatly  as  our  present 
"precautionary  period"  would  quite  possibly  turn  out  to  be  "a  snare  and  a 
delusion."  Great  Britain  is  unlikely  to  be  the  aggressor  in  such  a  raid,  partly 
because  of  the  strong  influence  of  the  **  peace  at  any  price"  party  in  the  country, 
and  partly  because  of  the  feeling  that  it  is  unsporting  to  start,  as  it  were, 
before  the  whistle  blows,  so  the  attack  would  probably  fall  on  our  coast  defenses 
while  they  were  waiting  in  the  embryo  precautionary  stage.  It  is  no  doubt 
a  very  effective  piece  of  work  at  annual  manoeuvres — passing  from  one  stage 
to  another  on  receipt  of  a  telegram  from  the  General  Staff — but  when  there 
is  any  idea  of  real  war  it  would  be  advisable  to  go  to  the  war  stage  at  once, 
or  the  magic  telegram  may  be  found  to  arrive  too  late  at  the  port  to  which 
the  enemy  turns  his  premature  attention. 

BLOCKAOBRS 

The  use  of  blockade  ships  and  boom-smashers  cah  scarcely  claim  to  be  a 
very  modem  development  in  naval  warfare,  but  in  both  the  recent  naval  wars 
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from  which  we  have  already  taken  examples,  there  were  strenuous  attempts 
made  to  blockade  the  enemy's  fleet  in  a  harbor  where  it  had  retired  for  refuge. 
The  Japanese  made  several  attempts  to  block  the  entrance  to  Port  Arthur 
with  ballast  laden  vessels,  with  the  result  that  Admiral  Togo  was  able  to  report 
that ''  the  entrance  appears  to  be  completely  blocked  to  the  passage  of  cruisers 
and  larger  vessels/'  At  Santiago  the  Americans  tried  to  close  the  harbor 
by  sinking  the  collier  Merrimac  at  the  entrance,  but  though  it  was  sunk  in 
the  position  intended,  the  channel  was  still  wide  enough  for  the  Spanish  ships 
to  get  past  the  obstacle  in  their  attempt  to  escape. 

Our  present  secondary  armament  of  6-inch  gims  is  not  heavy  enough  to 
sink  a  well  ballasted  blockader  at  the  distant  range  necessary  (proof  of  this 
is  given  in  Col.  James'  article  in  the  case  in  which  6-inch  shell,  fbred  at  point 
blank  range, i  were  imable  to  sink  a  coal  hulk),  so  for  this  purpose  we  would 
need  to  use  the  9.2-inch  gims,  which,  according  to  our  present  armament, 
would  be  wanted  to  engage  the  escorting  cruisers. 

The  conclusion  of  the  whole  matt&r  based  on  the  foregoing  arguments 
is  that  our  present  coast  defenses  require  an  all-round  increase  in  power  to 
keep  pace  with  the  rapid  advance  of  naval  developments;  we  want  12  inch 
guns  to  take  the  place  of  the  9.2-inch,  we  want  the  9.2-inch  to  take  the  place 
place  of  the  6-inch,  and  4-inch  to  take  the  place  of  the  12-pounder.  The 
Blue- Water  theory  may  be  perfectly  sound,  but  it  is  imperative  to  have  really 
strong  coast  fortresses  in  case  of  the  theory  being  temporarily  upset. 

— The  Jowmal  of  the  Royal  Artillery,  January,  1911. 


EFFECTS  ON  COAST  DEFENSE  OF  THE  NAVAL  DEVELOPMENT 

OF  THE  LAST  FEW  YEARS 

By  Captain  T.  W.  Saidler,  (Forth)  R.  G.  A. 

The  coming  of  the  Dreadnought  the  ''all  big  gun"  battleship  in  1907, 
is  held  to  have  initiated  an  entirely  new  era  of  naval  development,  and  we 
may  thus  properly  consider  what  effect  this  has  had,  and  will  have,  on  the 
Coast  Defenses  of  the  British  Empire. 

At  the  first  glance  the  inauguration  of  a  type  of  war  ship  carrying  ten 
or  twelve  12-inch  guns  in  the  place  of  a  ship  carrying  only  four  of  these  weapons 
appears  an  overwhelming  advance  in  the  powers  of  attack,  and  against  other 
warships,  or  against  the  old  iron  shielded  masonry,  and  iron  plated  forts  of 
the  1860-70  period  this  is  doubtless  so. 

But  these  forts  were  already  outclassed  by  the  gun.  Designed  to  resist 
attack  from  the  12-inch  R.M.L.  firing  every  two  minutes  or  so,  a  projectile 
weighing  614  pounds,  with  a  muzzle  velocity  of  1,300  feet  per  second,  a  muzzle 
energy  of  7,195  foot  tons,  and  a  penetration  into  wrought  iron  of  15  inches, 
they  were  hopelessly  overmatched  by  a  12-inch  B.L.  gim  such  as  was  carried 
by  the  older  battleships,  firing  an  850  pound  projectile  four  times  in  two 
minutes  or  oftener,  with  a  muzzle  velocity  of  2,450  feet  per  second,  a  muzzle 
energy  of  33,940  foot  tons,  and  a  penetration  into  wrought  iron  of  34  inches. 

Newer  and  more  powerful  guns  of  12-inch  caliber  have  since  been  intro- 
duced and  a  13.5-inch  gim  with  some  60,000  foot  tons  energy  is  now  being 
introduced  into  our  own  Naval  service  for  the  hum  and  probably  the  Orion; 
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and  other  countries  are  following  suit,  the  United  States  with  a  14-inch  gun, 
and  Germany  with  one  of  a  similar  caliber. 

The  effect  of  heavy  gim  fire  on  such  structures  was  demonstrated  only 
too  clearly  in  the  Shoeburyness  experiments  in  1883.  The  80  ton  R.M.L. 
gun  firing  a  palliser  chilled  shot  of  1700  pound  weight,  with  a  muzzle  velocity 
of  1,588  feet,  penetrated  two  8-inch  iron  plates,  and  ten  feet  into  the  granite 
behind,  cracking  it  for  some^distance  all  roimd  the  point  of  impact. 

Where  it  was  impossible  (as  was  generally  the  case)  to  strengthen  these 
old  forts  by  the  addition  of  extra  plating,  they  have  for  long  been  relegated 
to  a  second  place,  if  not  actually  abandoned  as  a  part  of  our  Coast  Defenses, 
and  against  the  fire  of  a  Dreadnought  or  Invincible  not  to  speak  of  a  Lion  or 
Orion,  they  would  simply  prove  death  traps  for  their  unhappy  detachments. 

In  the  case  of  modem  earthworks  of  the  type  now  scattered  round  our 
coasts  however,  the  effect  of  the  new  development  is  not  so  striking.  In  a 
modem  work  the  guns  are,  as  far  as  possible,  moimted  at  a  height  above  sea 
level,  are  widely  dispersed,  the  emplacements  sunk  below  the  natural  level 
of  the  ground,  only  the  gun  itself,  with  a  stout  steel  shield  to  protect  the 
carriage  and  loading  and  laying  numbers,  appearing  above  the  surface. 

In  the  9.2-inch,  the  principal  weapon  of  our  Coast  Defense,  the  target 
offered  to  an  approaching  enemy  is  thus  only  about  15  feet  by  6  feet,  a  very 
small  target  indeed  at  a  range  of  6,000  or  8,000  yards.  But  small  as  this 
target  is,  it  is  all  that  a  hostile  warship  has  to  fire  at.  A  shot  falling  short 
only  throws  up  a  shower  of  earth  and  stones,  or  richochets  harmlessly  over 
head;  one  going  too  high  does  no  injury  whatever  to  the  battery,  but  buries 
itself  in  the  distant  hillside,  or  splashes  aimlessly  into  the  sea.  Nothing  but 
a  direct  hit  on  the  gun  or  shield  will  do  any  harm  to  the  battery  or  put  a  gun 
out  of  action. 

But  to  put  a  6-inch  or  a  9.2-inch  gun  out  of  action  does  not  require  a  hit 
from  such  a  ponderous  weapon  as  a  12-inch  ^n,  the  shell  from  a  6-inch  gun 
is  all  that  is  required — it  is  number,  more  than  weight,  of  projectiles  that 
would  tell  in  the  attack  of  a  coast  battery.  Now  one  of  the  older  battleships 
moimting  four  12-inch  and  twelve  6-inch  guns,  could  fire  on  the  broadside 
all  her  12-inch  and  six  of  her  6-inch.  Each  of  the  12-inch  could  discharge 
in  a  minute  two  rounds,  or  m  all  8  rounds.  Elach  of  the  6-inch,  at  a  very  mod- 
erate estimate,  6  rounds  a  minute,  or  in  all  36  rounds,  or  44  projectiles  a  minute. 
Against  this  the  Neptune  could  fire  two  rounds  a  minute  from  each  of  her 
ten  12-inch  g^uns — all  of  which  can  bear  on  the  broadside,  although  not  on 
other  trainings — that  is  20  rounds  a  minute.  Of  course  the  Neptune  would 
add  to  this  the  fire  of  a  number  of  4-inch  Q.F.  guns,  but  these  are  probably 
too  small  to  do  much  harm.  The  Dreadnought  herself  and  some  of  her  earlier 
sisters  can  only  bring  eight  guns  to  bear  on  the  broadside,  and  they  have  no 
secondary  armament  larger  than  a  12-pounder.  * 

To  add  to  the  difficulties  of  the  attacking  ship  ihost  coast  batteries  are 
now  as  carefully  concealed  as  possible,  the  sky  line  avoided,  and  guns  painted 
to  harmonize  with  the  adjoining  ground,  so  that  it  is  very  hard  for  the  gunners 
on  the  ship  to  get  anything  very  definite  to  lay  on. 

The  position  finding  station  may  be  hundreds  of  yards  away  from  the 
guns  and  absolutely  invisible  from  the  sea,  and  is  probably  in  duplicate,  so 
that  even  if  one  were  wrecked  by  a  chance  shell,  the  service  of  the  gun  by  the 
other  would  go  on  practically  as  if  nothing  had  happened. 

Therefore,  as  before  said,  nothing  but  a  direct  hit  on  the  gun  itself  or 
shield,  does  the  slightest  harm  to  the  battery. 
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On  the  other  hand  the  ship  is  exposed  from  stem  to  stern.  A  vessel 
500  feet  long  by  30  feet  freeboard,  broadside  on,  offers  a  target  of  15,000  square 
feet,  against  the  90  square  feet  of  the  gun  on  shore  Nine  to  eleven  inches 
of  hardest  steel  may  protect  its  vitals,  but  still  large  parts  of  its  sides  bear 
only  two  to  three  inch  plates,  while  still  larger  parts  are  entirely  imarmored. 
Most  of  its  Q.F.  guns,  being  designed  only  for  defense  against  torpedo  boats, 
are  perched  on  the  top  of  barbettes  or  otherwise  exposed  to  the  smallest  pro- 
jectiles. 

The  rangefinding  apparatus  occupies  a  very  precarious  position  on  the 
top  of  a  mast.  The  blast  of  a  lucky  H.E.  shell,  striking  near  the  eyeslits  of 
the  conning  tower  may  kill  or  disable  the  Captain  and  all  his  assistants.  Such 
a  shell  bursting  anywhere  except  on  the  thickest  armor,  will  work  serious 
damage,  cutting  the  muzzles  off  guns,  bringing  down  masts,  crushing  in  thinner 
armor  at  the  bow  or  stem,  letting  in  the  sea,  and  making  the  ship  unmanage- 
able. 

Then  the  land  gun  is  on  an  absolutely  steady  platform,  while  the  ship 
may  be  rolling  with  the  sea,  rendering  shooting  difficult.  The  rangefinders 
on  shore  have  instruments  accurate  up  to  12,000  yards  and  a  fixed  base. 
The  rangefinders  on  the  ship  have  an  obscure  and  difficult  target,  and,  like 
the  gimners,  have  an  unsteady  platform,  and  an  instrument  accurate  only 
up  to  medium  ranges.  The  observers  on  shore  can  see  the  splash  of  every 
shot,  and  correct  their  range  accordingly,  while  those  afloat  may  lose  sight 
of  most  of  their  projectiles  going  over  or  falling  short,  and  burying  themselves 
in  the  earth.  Thus  then  all  the  advantages  should  be  with  the  shore  batteries 
in  a  duel. 

Still,  as  long  as  the  thick  armor  is  unpenetrated,  the  ship  can  steam  and 
work  and  fight  her  heavy  armament,  and  once  past  the  batteries,  might  still 
work  terrible  havoc  beyond.  This  is  where  most  of  our  modern  works  are  at 
a  disadvantage.  The  old  80  ton  and  100  ton  M.L.  and  67  ton  B.L.  guns, 
which  were  a  match  for  any  armor  afloat  in  their  days,  are  now  things  of  the 
past.  Few  if  any  gims  heavier  than  a  9.2-inch,  are  now  mounted  in  our  land 
works.  This  gun,  powerful  though  it  is,  is  no  match  for  even  9-inch  Krupp 
armor  except  at  the  very  shortest  ranges,  as  ranges  go  now,  and  most  foreign 
ships  now  carry  two  or  three  inches  more  than  that.  The  United  States  ship 
Wyoming,  has  11-12  inches,  Italian  Michael  Angela  12,  the  French  Danton  10, 
the  German  Nassau  11,  and  others  building  are  to  have  even  heavier  protection. 

To  deal  with  these  vessels,  to  make  the  risk  of  disablement  in  running 
past  a  fort  too  great  to  be  lightly  incurred,  we  must  have  heavier  guns,  guns 
of  the  most  powerful  nature  possible,  the  new  13.5-inch  for  preference.  Heavier 
guns  than  the  9.2  cannot  be  worked  successfully  by  hand,  so  these  new  guns 
must  be  worked  by  power,  hydraulic  or  electric.  The  old  80  or  100  ton  R.M.L. , 
the  67  ton  B.L.  also,  had  all  power  installations,  hydraulic  or  steam,  and 
there  is  no  reason  why  this  should  not  be  applied  again. 

The  12-inch  gun  on  shipboard,  with  its  two  rounds  or  so  a  minute,  is 
now  really  a  quick  firing  gim,  and  practically  the  same  rate  of  fire  is  expected 
from  the  new  13.5-inch.  .  What  can  be  done  afloat  on  an  unstable  platform 
like  a  ship,  should  be  much  more  readily  done  ashore,  and  there  can  be  no 
difficulty,  but  the  expense,  in  mounting  a  few  13.5-inch  guns  at  our  main  ports, 
with  hydraulic  or  other  power  for  working  them.  The  men  that  can  take 
care  of  the  complicated  Mark  V  mounting  of  the  9.2-inch  are  perfectly  com- 
petent to  look  after  any  other  machinery  that  may  be  committed  to  their 
charge. 
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Such  guns  would  be  able  to  perforate  any  armor  afloat  for  a  bng  time 
to  come,  would  eflfectually  deal  with  any  hostile  vessel  attempting  to  run  past 
them,  or  by  coming  close  in,  trusting  to  her  thick  armor,  to  destroy  shipping 
or  buildings  beyond,  and  leaving  to  the  9.2  the  attack  of  the  thin  armor,  or 
unarmored  portions. 

In  regard  to  defense  against  t(xn[)edo  craft,  the  arguments  used  against 
the  9.2  may  be  used  with  equal  force  against  the  12-pounder  Q.F.  gun,  still 
the  chief  weapon  against  torpedo  boat  raids.  « 

Although  the  speed  of  these  craft  has  not  risen  much  (if  indeed  it  has 
not,  on  the  average,  decreased,  with  the  introduction  of  the  river  class  and 
similar  boats)  within  the  last  few  years,  their  size  and  seaworthiness  have 
made  vast  strides,  and  consequently  their  radius  of  action,  putting  many 
places,  formerly  consid«*ed  entirely  outside  the  zone  of  torpedo  attack,  in 
positions  of  great  danger  in  the  event  of  hostilities  with  any  naval  power. 

From  vessels  of  200  tons  we  have  risen  rapidly  to  500,  600  or  900  tons, 
and  in  the  case  of  the  Swift  to  a  boat  of  1,800  tons  with  engines  of  30,000  h.-p. 
Although  still  of  very  slender  scantling,  these  boats  have  their  boilers  and  ma- 
chinery well  protected  by  coal  bunkers,  and  a  12-pounder  is  extremely  imlikely 
to  effect  a  vital  injury.  Already  this  has  been  recognized  by  the  Naval  Con- 
structors, and  the  4-inch  or  4.7-inch  or  heavia*  guns  are  now  moimted  on  all 
the  latest  battleships  for  defense  against  tcnpedo  attack.  The  same  course 
must  be  adopted  ashore,  the  12-pounder  must  follow  the  1-inch  Nordenfeldt, 
the  d-pounder  and  6-poun,der,  and  be  replaced  by  a  gun  certainly  not  lighter 
than  the  4-inch. 

The  introduction  of  the  submarine  boat  in  place  of  mines  is  the  latest 
and  most  difficult  problem  in  coast  defense.  The  value  of  these  craft  has 
never  been  tested  in  moda*n  warfare.  How  they  are  going  to  maneuver 
and  fight  against  rapidly  moving  vessels  in  the  narrow  and  often  compara- 
tively shallow  waters  of  our  estuaries  and  harbors,  with  strong  tides  and  cur- 
rents, is  a  question  that  their  conmianders  alone  can  answer. 

The  t^rible  efficiency  of  the  submarine  mine  we  know,  as  it  showed 
itself  in  the  Russo-Japanese  war,  and  somewhat  less  recklessly  applied,  it 
was  a  cheap  and  effective  method  of  defending  a  port.  The  nu>ral  efifect 
of  the  mere  presence  of  mines  was  sufficient  to  make  hostile  vessels  approach 
cautiously  and  deliberatly,  and  thus  ^ive  the  guns  a  better  opportunity  for 
attack.  Whether  the  submarine  boat  will  prove  an  effici^t  substitute,  real 
war  alone  will  show.  Of  course  the  moral  effect  is  as  great,  if  not  greater,' 
and  will  prevent  warships  anchoring  or  stoppmg  anywhere  that  boats  are 
suspected  to  be,  which  will  tell  against  the  effect  of  their  fire,  while  the  sub- 
marine boat  does  not  need  to  await  the  enemy's  approach,  but  can  go  out  to 
meet  him.  This  is  an  addition  to  the  powers  of  the  defense,  and  will  render 
the  blockade  of  a  port  an  even  more  hazardous  and  nerve-racking  duty  than 
it  ever  was  before. 

As  to  air-ships  we  can  hardly  say  that  we  have  much  to  fear  from  them 
as  yet.  True,  they  have  cotamly  done  some  wondoiul  things,  but  only  in 
the  calmest  and  most  favorable  of  weather,  and  often  after  days  and  weeks 
of  waiting  for  an  opportimity.  The  recent  aviation  meetings  have  shown 
again  and  again,  that  in  a  breeze  of  anything  more  than  10  or  15  miles  an  hour 
they  became,  when  they  dared  to  venture  out,  helpless  and  unmanageable. 
How  many  days  a  year  are  oiir  British  coasts  free  from  winds  of  this  or  greater 
force?  Besides,  they  are  extremely  delicate  and  liable  to  accident,  as  the 
ever  increasing  death  roll  in  the  papers  only  too  clearly  shows,  and  at  present 
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there  seems  to  be  little  prospect  of  their  becoming  less  so  within  the  limits  of 
weight  permissible.  Should  they  ever  become  more  effective,  guns  on  the 
lines  of  Krupp's  anti-<airship  gun,  will  soon  be  introduced  to  deal  with  them, 
and  an  overhead  cover  of  strong  wire  netting  would  greatly  lessen  damage 
to  guns  or  detachments  from  any  bombs  likely  to  be  dropped  from  above. 

On  the  whole,  then,  we  may  say  that  the  main  lesson  to  be  learned  from 
the  decent  naval  developments  is  the  urgent  necessity  for  heavier  guns  in  our 
coast  batteries.  Otherwise  the  balance  of  gain  and  loss  is  not  unfavorable 
to  the  defense. — The  Journal  of  the  Royal  Artillery,  January,  1911. 


EFFECTS  ON  COAST  DEFENSE  OF  THE  NAVAL  DEVELOPMENTS 

OF  THE  LAST  FEW  YEARS 

A  reply  to  "  Rehabilitate" 

By  Major  N.  E.  B.  Bbllairs,  R.  G.  A. 

"Rehabilitate"  has  in  the  October  number  of  The  Journal  of  the  Royal 
Artillery,  written  an  article  under  the  above  title,  which  provides  ample  food 
for  thought;  but  I  cannot  allow  his  conclusions  to  pass  withoyt  demur,  and 
have  selected  the  two  following  paragraphs  from  his  article,  as  open  to  further 
discussion. 

Para.  1. 

''Except  for  some  minor  details  and  for  the  more  complete  training  of 
the  personnel.  Coast  Defense  has  been  stationary  for  some  years  past;  and 
the  naval  developments,  which  amount  almost  to  a  revolution  in  the  attack, 
have  all  taken  place  since  the  successive  introduction  of  the  D.  R.  F.,  the 
P.  F.,  the  anti-T.  B.  armament  and  the  B.  L.  9.2-inch  on  the  Mk.  V.  carriage 
placed  the  defense  in  its  present  position  of  excellence. 

Para  2, 

"To  sum  up  the  moral  to  be  drawn  is  that  the  defense  must  more  than 
ever  keep  in  touch  with  naval  developments  and  naval  methods  both  at  home 
and  abroad;  that  home  and  foreign  naval  estimates  and  dispositions  in  the 
near  future  will  affect  the  plans  of  the  defense  more  than  any  other  factors; 
and  that,  for  the  present  at  least,  the  Coast  Defenses  are  in  a  position  to  do 
all  that  may  be  expected  of  them,  though  perhaps  not  all  that  they  might  wish 
to  be  able  to  do  so." 

In  para.  1  we  are  told,  that  the  developments  in  Coast  Defense  for  some 
years  past  are  in  minor  details,  while  those  in  the  navy  are  described  as  almost 
revolutionary.  It  would  not  be  amiss  to  enumerate  a  few  of  the  minor  details. 
Readers  can  doubtless  add  largely  to  their  number,  and  judge  for  themselves 
whether  they  are  rightly  classed  as  "minor." 

They  certainly  are  not  revolutionary,  but  when  we  consider  that  the  naval 
developments,  as  far  as  fire  icontrol  are  concerned,  are  likely  to  be  nullified 
by  the  failure  of  the  electrical  communications,  which  are  very  open  to  attack, 
they  certainly  weigh  in  the  balance. 

These  details  include: — 

1.     Increased  knowledge  of  the  behavior  of  our  guns  as  regards  wear, 
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etc.,  owing  to  which,  we,  on  shore,  expect  to  obtain  the  range  of  our  targets 
to  within  fifty  yards,  with  our  opening  rounds,  if  we  do  not  actually  hit  them. 

2.  Pravifsion  of  dials  an  mountings  and  elevation  indicators.  The  result 
of  this  is  an  increased  rate  of  fire  and  better  cover  for  gun  layers.  The  rate 
of  fire  with  6-inch  B.  L.  Mk.  VII  owing  to  this  provision,  has,  in  my  opinion, 
been  increased  quite  30  per  cent. 

3.  Bearer  loading  for  9.2'inch  B.  L.,  giving  an  increased  rate  of  fire  over 
derrick  loading  almost  equal  to  that  of  hydraulic  loading. 

4.  Provision  of  loading  trays  for  Light  Q.  F.,  which  has  caused  an  increased 
rate  of  fire  with  the  12-pounder  of  some  five  rounds  a  minute. 

5.  Replacement  of  12'pounder  Q.  F.  by  J^-inch  Q.  F.  in  certain  situations, 
owing  to  the  greater  resisting  powers  of  modem  destroyers,  and  the  more 
certain  detonation  of  the  modem,  light  high  explosive  shell,  rendering  the 
remaining  12-pounder  Q.  F.  more  effective. 

6.  Provision  of  dial  sights,  and  the  greater  attention  paid  to  training 
with  movable  armament  and  armament  for  land  fronts. 

The  second  paragraph  I  have  selected  from  ''Rehabilitates"  article 
lends  itself  to  very  adverse  criticism.  "Dispositions"  can  be  altered  in  a 
day,  not  so  "Coast  Defenses." 

Some  of  our  **  Coast  Defenses"  are  at  the  present  moment  left  dangerously 
isolated,  owing  to  the  concentration  of  the  majority  of  our  ships  in  home  waters 
at  the  recent  re-distribution.  Those  ships  left  would  be  unable  to  cope  with 
superior  fleets,  and  would  either  have  to  concentrate  or  temporarily  seek  the 
shelter  of  the  Coast  Fortress  guns  and  constitute  a  "Fleet  in  Being."  The 
reduction  of  that  Fortress  might  for  this  or  some  other  reason,  become  a 
primary  strategical  object,  which  would  have  to  be  carried  out. 

That  ships  are  no  match  for  forts  under  modem  conditions  is  a  dangerous 
assumption,  and  at  least  one  writer  on  naval  subjects — Fred  T.  Jane — has 
issued  many  a  note  of  warning.  Perhaps  it  is  not  too  much  to  say  that  a 
Fortress,  as  at  present  constituted,  may  shoot  all  day  at  a  modem  battleship 
without  putting  a  single  gun  out  of  action,  or  letting  in  a  drop  of  water,  if 
firing  at  a  range  of  12,000  yards. 

We  must  not  hide  from  ourselves  unpleasant  facts,  and  I  enumerate  a 
few  as  regards  our  9.2-inch  B.  L.  guns — the  heaviest  mounted  in  coast  defense. 

1.  That  uncapped  projectiles  only  are  provided,  which  will  probably 
glance,  unless  striking  armor  plates  at  an  angle  of  more  than  40°;  while  capped 
projectiles  would  bite  at  a  lesser  angle.  I  am  aware  that  Garrison  Artillery 
Training  lays  down  a  striking  velocity  which,  if  not  attained,  renders  capped 
projectiles  of  no  advantage,  but  I  do  not  think  the  question  of  glancing  has  been 
considered  in  arriving  at  this  dictum. 

2.  That  this  angle  is  never  likely  to  be  greater  than  60°.  To  compensate 
for  this,  one  third  of  the  thickness  of  armor  should  be  added  in  considering 
whether  the  armor  is  within  the  power  of  the  gun. 

3.  That  Krupp  cemented  armor  is  now  almost  universally  used  in  war- 
ships, and  that  the  9.2-inch  armor  piercing  projectiles,  if  uncapped,  are  over- 
matched by  a  6-inch  Krupp  cemented  plate,  at  a  range  of  5,000  yards,  imder 
these  circumstances.  Whereas  with  a  12-inch  gun  a  plate  of  9  inches  is  well 
within  its  power. 

4.  With  a  capped  projectile  at  5,000  yards,  the  said  6-inch  plate  would 
just  about  be  matched. 

Points  3  and  4  need  only  be  considered  if  ships  must  necessarily  run  past 
these  guns,  as  in  the  case  of  narrow  estuaries,  and  if  the  said  ships  cannot 
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put  these  guns  out  of  action  at  the  longer  range  of  12,000  yards,  which  it  is 
anticipated,  that  if  possible,  they  will  adopt. 

5.  That  the  heavy  armament  of  the  latest  foreign  warships  could  lire 
and  do  damage  during  bombardment,  at  ranges  practically  impossible  to 
ourselves,  and  would  do  so  if  they  could  afford  to  expend  the  ammunition, 
without  risk  of  falling  short,  in  view  of  a  possible  fleet  action. 

Other  facts  will  present  themselves  to  readers,  but  I  think  enough  has 
been  said  to  constitute  an  urgent  plea  for  the  replacement  of  some  of  our 
9.2-inch  guns  by  others  of  12-inch  caliber,  and  the  substitution  of  capped, 
for  uncapped  A.  P.  projectiles,  universally.  Also  that  our  land  mountings 
for  heavy  guns  should  be  modified  as  to  allow  of  twice  the  quadrant  elevation 
they  at  present  provide. 

What  is  asked  for  in  this  plea,  is  the  minimum  that  should  be  provided, 
if  guns  moimted  on  shore  are  to  deter  even  the  modem  cruiser  of  an  enemy — 
from  bombarding.  My  point  is  that  our  present  armament  will  exercise  no 
deterring  influence  on  an  enemy's  navy — if  modem — which  is  the  "prima 
facie "  reason  for  its  existence. 

— The  Journal  of  the  Royal  Artillery,  January,  1911, 


THE  LAURENTI  SUBMERSIBLE 

(Abstract) 

Major  Laurenti,  formerly  of  the  Italian  Navy,  is  now  at  the  head  of  the 
Fiat-San  Giorgio  of  Spezia,  builders  of  submarine  boats  of  the  design  invented 
by  Major  Laurenti.  The  principle  is  laid  down  that  surface  speed  is  more 
important  than  submerged  speed — that  the  vessel  must  be  capable  of  cover- 
ing quickly  wide  zones  of  inactivity  to  bring  her  to  the  scene  of  action,  where 
less  speed  will  suffice.  The  Swedish  Laurenti  submersible,  Hvalen,  1909,  is 
considered  a  good  example.     Her  characteristics  are: 

"Length  overall,  140  feet;  beam,  maximimi,  14  feet;  displacement,  light, 
186  tons;  displacement,  fully  submerged,  230  tons;  number  of  screws,  sur- 
face propulsion,  3;  number  of  screws,  submerged  propulsion,  2;  maximum 
brake  horse-power  (shop),  1,050;  maximum  surface  speed,  15  knots;  radius 
of  action,  surface,  full  speed,  480  knots;  radius  of  action,  at  9  knots,  surface, 
1,200  knots;  maximum  submerged  speed,  7  knots;  radius  of  action,  submerged, 
full  speed,  21  knots;  number  of  torpedo  tubes,  2." 

The  hull  differs  in  shape  from  that  of  other  submarines,  following  closely 
the  lines  of  a  surface  torpedo  boat. 

"Fig.  1  (page  228)  is  a  diagrammatic  sketch  of  the  essential  characteris- 
tics of  a  section  of  a  Laurenti  submersible.  A  B  C  D  is  the  contour  of  the 
main  or  pressure-resisting  hull.  M  N  the  plating  of  the  superstructure  which 
is  water-tight  when  the  valves  V  V  are  closed,  but  which  is  self-filling  in 
submerging,  or  self-exhausting  when  emerging  if  these  valves  be  open.  W  W 
are  ballast  tanks.  K  K  are  Kingston  valves.  D  is  the  vertical  keel  and  the 
longitudinal  water-tight  subdivision  of  the  ballast  tanks.  X  X  is  the  normal 
surface  load  waterline  and  X'  X^  is  the  waterline  with  the  superstructure 
closed  and  all  the  ballast  tanks  except  the  final  submergence  tank  filled." 

Fig.  3  (Fig.  2  is  not  reproduced)  shows  the  three  stages  of  a  Laurenti 
boat,  from  light  surface  condition  to  readiness  to  dive.  The  superstructure 
automatically  fills,  ^  ^^  bo?^t  sij^ks,  and  empties  as  sb?  rises  a^in. 
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SwBPiSH  Submersible  "Hvalen,"  Built  by  the  Fut-San  Giorgio,  Spezu 

When  this  boat  is  running  on  tbe  surface  the  submerging  rudders,  fore  and 
aft,  are  turned  up  out  of  the  way  as  shown  in  the  photograph 


PBOPBSSIONAL  NOTES 


"lil 


ill 


E'5 

Is 


PROFESSIONAL  NOTES 


^1 
^1 


i  P. 

HI 

-3   ct.**;* 


"Si 

li 

l| 

f 
I 


232  PROFESSIONAL  NOTES 

and  they  on  him — until  he  knows  what  constitutes  the  essentials  in  the  art 
of  artificial  respu^tion.  By  this  method  even  a  child  can  operate  on  an  adult 
and  maintain  sufficient  inflow  and  outflow  of  air  (tidal  air)  to  supply  him 
with  as  much  air  as  he  would  secure  were  he  able  to  breathe  voluntarily. 

The  prone  position  of  the  patient  allows  the  tongue  to  fall  forward,  and 
permits  water  and  mucus  to  escape  from  the  mouth;  for  this  reason  the  prone 
pressure  method  is  the  ideal  meUiod  of  resuscitating  the  drowning,  for  there  is 
no  loss  of  time  in  first  pressing  out  the  water,  as  by  the  old  method.  Eklema 
of  the  lungs  (accumulation  of  blood  stained  serum  in  the  air  vesicles  and  bron- 
chioles) sometimes  complicates  the  profound  collapse  of  electrical  shock; 
hence  this  method,  as  it  allows  the  blood-stained  mucus  to  flow  out,  is  to  be 
preferred.  Furthermore,  as  an  operator  can  work  without  exhaustion  for 
an  unlimited  length  of  time  by  this  method,  there  is  no  need  of  team  work 
and  working  in  relays,  as,  for  example,  with  the  Sylvestor-Laborde  method. 

If  the  operator  is  alone,  the  artificial  respu^tion  is  his  chief  concon  and 
offers  the  only  hope  for  the  victim;  yet,  if  there  are  others  to  assist,  there  are 
measures  supplemental  to  the  artificial  respiration  that  may  be  carried  out. 

1.  Aromatic  Spirits  of  Ammonia,  on  gauze  or  cotton  held  near  the  nose, 
stimulates  the  respiratory  function — is  even  more  useful  than  oxygen — ^yet 
is  valuable  only  as  an  adjunct  to  the  other  measures. 

2.  A  dash  of  cold  water  in  the  face. 

3.  Spanking  the  buttocks. 

Should  the  respiratory  function  continue  in  abeyance,  the  physician, 
upon  his  arrival,  may  render  great  assistance  by  the  hypodermic  administra- 
tion of  Atropine  Sulphate  gr.  ^^  and  Strychnine  Sulphate  gr.  ^q,  which 
can  be  repeated  at  his  discretion,  or  he  can  stretch  the  sphincto*  ani. 

No  liquid  should  be  given  by  the  mouth  to  a  patient  in  shock,  or  with 
suspended  activity  of  the  reflex  nerve  centers  from  any  cause;  if  given  under 
these  conditions  it  is  more  liable  to  enter  the  lungs  than  the  stomach. 

Electrical  accidents,  as  encountered  in  the  industrial  applications  of 
electricity,  may  be  classified  as:  First,  flash  injuries,  embracing  bums  of 
the  eyes  and  the  skin,  and  second,  contact  injuries,  embracing  suspended 
animation  and  bums  often  of  a  severe  charact^ .  The  even  brief  considera- 
tion of  these  several  types  of  injuries  is  not  within  the  scope  of  the  present 
article,  and,  as  they  require  the  attention  of  the  surgeon,  it  is  understood  that 
the  patient  for  whom  artificial  respiration  has  been  done,  if  he  be  simulta- 
neously burned  by  the  contact,  will  subsequently  need  the  surgeon's  care,  as 
the  healing  of  such  electrical  bums  is  in  some  cases  quite  tedious. 

In  the  kmguage  of  E.  A.  Schafer,  Professor  of  Physiology  in  the  Uni- 
versity of  Edinburgh,  the  prone  pressure  method  of  artificial  respiration 
"proves  to  be  completely  efficacious  and  capable  of  effecting  an  air  exchange 
greats*  than  that  produced  in  normal  respiration."  This  conclusion  was 
reached  after  all  other  known  methods  had  been  experimented  with  and  found 
inferior,  in  the  investigations  carried  out  under  the  auspices  of  the  Royal 
Medical  and  Chirurgical  Society  of  London  of  whose  committee  Professor 
Schafer  was  chairman. 

The  prone  pressure  method  has  received  quite  universal  recognition  and 
in  Engkmd  has  been  oflScially  adopted  by  the  Royal  Humane  Society,  the 
Royal  Life  Saving  Society,  and  the  Coastguard  So^ice.  One  can  acquaint 
himself  with  the  method  in  ten  minutes,  and  such  serious  consequences  result 
from  delay  in  case  of  9v«peQ(}e4  respinttipp  that  ignorance  ^  ^^es^cusabte. 
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especially  among  electrical  men.  The  practice  of  the  Westinghouse  Electric 
&  Manufacturing  Company  in  holding  weekly  classes  of  instruction  in  the 
art  of  artificial  respiration  in  order  that  all  employees  may  familiarize  them- 
selves with  the  method  may  well  be  followed. 

— The  Electrical  Journal,  February,  1911. 


LAUNCH  OF  JAPANESE  BATTLESHIP 

The  battleship  Kawaehi,  20,850  tons,  was  launched  at  Yokosuka  on 
October  15.    The  Emperor  attended  the  ceremony. 

The  Kawachi  is  the  first  real  Japanese  Dreadnought.  She  was  com- 
menced at  the  Imperial  Dockyard  of  Yokosuka  in  January,  1909.  When 
completed  she  will  displace  20,850  tons.     For  armament  she  will  carry  twelve 


"Kawachi" 

12-inch,  ten  6-inch,  and  twelve  4.7-inch  guns,  with  five  torpedo-tubes.     The 
main  armor  belt  is  9  inches  thick,  and  the  designed  speed  20  knots.    A  sister 
ship,  the  SeU8u,  will  be  launched  at  Kure  in  March  next. 
— From  NavcU  and  Military  Record  in  United  States  Naval  InalittUe  Proceedings, 
December,  1910. 


Short  Notes 


The  Lake  Submarines. — The  Army  and  Navy  Journal  of  February  18th 
gives  the  following  distinctive  features  of  the  Lake  submarine  Seal,  which  was 
launched  at  the  yards  of  the  Newport  News  Shipbuilding  and  Dry  Dock  Co., 
on  the  8th  instant:  Bottom  wheels,  diving  compartment,  hydroplanes,  drop 
keels,  anchor  weights.  The  bottom  wheels  are  used  in  shallow  waters.  In 
moving  on  the  bottom  a  cyclometer  gives  a  fairly  accurate  record  of  the  dis- 
tance traveled  and  the  gauges  give  an  absolute  record  of  changing  depths. 
The  diving  compartment  provides  an  exit  for  a  diver  sent  for  investigation 
or  for  making  repairs  to  the  vessel,  and  it  furnishes  a  safety  chamber  for  the 
escape  of  the  crew  in  case  of  accident.  By  the  use  of  the  hydroplanes  the  boat 
can  be  kept  at  a  uniform  depth.    The  drop  keel  permits  the  release  of  several 
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tons  of  weight  and  a  corresponding  increase  in  bouyancy.  It  also  increases 
the  longitudinal  stability  of  the  boat.  The  anchoring  weights  are  designed 
to  secure  immobility  at  any  desired  depth,  and  the  vessel  can  be  drawn  to  the 
bottom  by  winding  in  their  cables.  The  weights  can  be  operated  without  the 
exposure  of  any  of  the  crew  on  deck,  and,  if  necessary,  can  be  cast  loose  instantly 
to  increase  the  buoyancy  of  the  vessel.  A  special  form  of  storage  cells  and 
connections  is  used  in  the  batteries  of  the  Lake  boats. 

— The  Army  and  Navy  Journal,  Feb.  18,  1911. 

4 

Wirekas  Telegraphy  on  Submarines. — ^The  results  obtained  from  the  trials 
of  wireless  telegraphy  fittings  in  certain  submarines  during  last  year's  naval 
maneuvers  were  generally  satisfactory.  These  trials  have  been  supplemented 
by  exhaustive  experiments,  which  have  further  improved  the  fittings  and 
rendered  them  sufficiently  reliable  to  warrant  their  installation  in  all  the  sub- 
marines of  the  B,  C,  and  D  classes.  These  vessels  are  accordingly  to  be  sup- 
plied with  the  improved  sets  of  instruments  and  fittings.  Ekich  vessel  will 
be  provided  with  a  mast  and  gaff  for  supporting  the  aerial  wires,  and  with 
provision  for  lowering  the  same  down  level  with  the  upper  deck  when  not 
in  use,  together  with  water-tight  sockets  in  the  deck  for  leading  the  aerial 
wire  down  to  the  instruments.  Up  to  the  present  no  great  difficulty  has  been 
experienced  in  receiving  messages  within  a  radius  of  about  50  miles,  but 
hitherto  it  has  not  been  found  possible  to  send  messages  with  the  same  facility, 
and  to  this  part  of  the  problem  wireless  experts  are  directing  their  attention. 
A  special  "tune"  will  be  used  for  the  under- water  sets  of  instruments,  but 
easily  adapted  to  the  instruments  of  the  depot  or  other  ships  acting  in  support 
of  the  flotillas.  With  this  extension  of  the  system  it  will  be  possible  for  the 
Admiralty  to  maintain  wireless  conmiunication  with  every  unit  of  our  fleets 
in  European  waters,  from  battleship  to  submarine. 

—The  Engineer,  February  10.  1911. 

RewUiaof  French  BatUe  Practice. — La  Vie  Maritime  gives  the  following 
tables  showing  the  results  of  the  French  battle  practice  held  last  August, 
using  the  coast-defense  ship  Fulminant  as  a  target.  The  target  was  sta- 
tionary; the  range  about  7000  meters;  each  ship  made  one  run  past,  following 
a  leader,  and  firing  for  6  minutes  with  main-lMittery  guns  only.  The  second 
squadron  fired  first,  and  it  was  necessary  to  mount  wire-screen  targets  on  the 
wreck  when  the  first  squadron  fired: 

Second  Squadron 

Battleships 

Shots  Hits  %  of  Hito        Efficiency 

1.  Jaurg^uiberry     95  30  30.6  33.4 

2.  Bouvet 149  30  20.8  22.6 

3.  Camot   92  17  18.4  21.8 

4.  Saint-Louis  175  25  14.3  12.3 

5.  Charlemagne 189  25  13.2  11.2 

6.  Gaulois 190  14  7.4  7.5 

Cruisers 

1.  Dupetit-Thouars 110  37  38.6  24.3 

2.  Marseillaise  113  32  28.8  22.4 

3.  Cond6 138  34  29.5  20.8 

4.  Gloire 186  18  18.2  10.2 
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First  Squadron 

HitB         %  Efflciency 

1.  Justice  20  26.7 

2.  Dtoocratie  17  22.9 

3.  Emest-Renan 22  16.6 

4.  Patrie 26  15.1 

5.  Jules-Michelet 17  11.7 

6.  V6rit6 10  11.1 

7.  Jules-Ferry   20  10.9 

8.  Uhesrt^ 7  10.4 

9.  R6publique  19  10 

10.  Victor-Hugo   14  7.8 

United  States  Naval  Institute  Proceedings,  December,  1910. 

New  French  Torpedo. — The  Moniteur  de  la  Flotte,  in  an  article  advocating 
the  use  of  a  very  high-speed  but  short-range  torpedo  for  torpedo-vessels, 
gives  the  following  particulars  of  the  latest  model  French  torpedo:  Speed, 
38  knots  for  1000  meters,  33  knots  for  2000  meto^,  28  knots  for  3000  meters; 
extreme  range,  4000  meters;  deviation  at  3000  meters,  less  tjian  30  meters; 
diameter,  45  cm.;  charge,  108  kilograms;  length  and  weight  imchanged  from 
previous  model;  cost,  13,500  francs,  as  against  12,000  francs  for  previous 
model. — United  States  Naval  Institute  Proceedings,  December,  1910. 

Maps  for  Aeronauts* — ^The  need  for  maps  for  all  air  craft  is  set  forth  in 
an  article  in  La  France  Militaire.  The  point  of  view  of  the  aeronaut  is  so 
different  from  that  to  which  he  is  ordinarily  accustomed,  that  he  mu£it  be 
assisted  by  some  chart,  or  map,  which  will  identify  any  observable  landmarks. 

Of  first  importance  are  the  roads,  railroads  and  watercourses,  the  boimda- 
ries  of  towns,  or  cities,  churches  and  other  prominent  buildings.  Areas  favor- 
able, or  unfavorable,  to  aerial  navigation  should  be  distinctly  indicated. 

An  international  conmiission  on  aeronautical  maps  comprises  members 
from  Belgium,  Germany,  England,  France,  Italy,  Holland,  Austria-Hungary, 
Switzerland  and  Spain.  These  maps  of  Belgium,  France  and  Austria-Hun- 
gary are  completed.  Those  of  Germany,  Holland,  Italy  and  Switzerland  are 
in  process  of  preparation,  while  those  of  Denmark,  England  and  Spain  are  in 
prospect.  In  Russia  and  Norway,  the  need  of  such  maps  does  not  seem  to 
be  felt. 


NOTICES 

'  A  EUROPEAN  PARTY  AT  VERY  REASONABLE  COST 

Rev.  Dr.  L.  D.  Bass  and  wife  with  Rev.  Dr.  Temple  and  wife  of  Boston, 
are  to  take  a  party  to  Europe  in  June.  Dr.  Temple  took  556  persons  to  Europe 
last  Sunmier.  Trip  to  cost,  all  expenses,  $285.00.  A  revolution  in  cost  and 
methods,  the  result  of  ten  years  experience  and  study  of  the  situation.  Sail 
June  24th,  travels  in  Italy,  Switzerland,  Germany,  Holland,  Belgium,  France, 

*  AbBtract«d  tram  tnmslation  made  for  the  War  CoUesre  Division  of  the  General  Staff.  U.  S. 
Army,  by  Lieut.  Herbert  C.  Fooks,  16th  Infantry. 
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England  and  Scotland.  Special  features;  opportunity  to  go  ashore  at  Gibral- 
tar; see  the  African  coast;  drive  over  the  Simplon  Pass;  steamer  trip  on 
Lakes  Lucerne,  Geneva,  Thun,  Brienz  and  the  Rhine;  excursion  to  the  Island 
of  Marken;  coaching  through  the  Shakespeare  country. 

Dr.  Bass  has  arranged  with  the  Baptist  Young  People's  Touring  Club 
ot  England  for  his  American  party  to  join  them  from  London  to  Switzerland, 
thus  securing  their  special  rates  which  are  several  pounds  less.  Any  of  the 
party  can  remain  two  or  three  months  longer  if  desired  without  forfeiting 
return  tickets.  This  party  is  not  out  to  make  money,  therefore  anyone  wishing 
these  cheap  rates  should  write  Dr.  L.  D.  Bass,  Mexia,  Texas. — Mexia  Enter- 
prise. 


THE  AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS 

29  West  29th  St.,  N.  Y. 

Meeting  in  New  York,  April  11,  1911. 

The  problem  of  making  the  earth  yield  an  increase  adequate  to  supply 
the  needs  of  the  population  will  be  considered  on  Tuesday  evening,.  April  11, 
at  a  meeting  of  The  American  Society  of  Mechanical  Engineers,  in  the  Engi- 
neering Societies  Building,  29  West  39th  Street,  New  York,  when  a  paper 
upon  the  Economic  Importance  of  the  Farm  Tractor,  by  L.  W.  Ellis,  will  be 
presented.  Following  this  paper  Dr.  Charles  E.  Lucke,  professor  of  mechanical 
engineering  of  Columbia  University,  will  give  a  talk  on  the  mechanical  equip- 
ment of  farm  tractors  which  will  be  illustrated  by  views  taken  at  the  Canadian 
Industrial  Exhibition  held  in  Winnepeg,  Manitoba,  last  summer  where  Dr. 
Lucke  represented  the  International  Harvester  Company. 

MORO  PROVINCE  FAIR 

We  acknowledge,  with  thanks,  receipt  of  a  copy  of  the  Special  Moro  Prov- 
ince Fair  Edition  of  the  Manila  Times.  This  Fair  is  to  be  under  the  pres- 
idency of  General  Pershing,  who  is  the  Governor  of  the  Province.  The 
resources  of  the  Moro  Islands  are  described  and  make  a  most  inviting  prospect. 
Pictures  of  the  officials  and  of  many  prominent  citizens — Spanish,  Swiss,  Chi- 
nese, Japanese,  besides  many  other  nationalities — are  shown  and  give  an  idea  of 
the  cosmopolitan  character  of  the  population  of  that  part  of  Uncle  Sam's 
territory.  If  such  a  Fair  could  be  held  in  the  home  country,  we  would  guarantee 
it  a  patronage  never  dreamed  of  for  one  of  our  usual  expositions. 

SMITHSONIAN  INSTITUTION  REPORT,  1909 

The  annual  report  of  the  Smithsonian  Institution  for  1909  has  been.issued. 
It  is  the  usual  handsome  volume  of  seven  hundred  odd  pages  and  containing 
the  usual  amount  of  interesting  matter.  As  has  been  recently  the  custom, 
th^e  are  reprints  of  articles  of  scientific  interest,  which  seem  worthy  of  pres- 
ervation. Among  these,  of  particular  interest  to  our  readers  might  be  men- 
tioned "  What  Constitutes  Superiority  in  an  Airship,"  by  Commandant  Paul 
Renard,  reprinted  from  i2etm«  de«  Detu:  Afand€8,  of  Nov.  1,  1909;  "Researches 
in  Radiotelegraphy,"  by  Prof.  J.  A.  Fleming,  being  a  lecture  read  before  the 
Royal  Institution  of  Great  Britain,  June  4,  1909;  "The  Nitrogen  Question 
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Trom  the  Hilitary  Standpoint,"  by  Prof.  Charles  E.  Munroe,  reprinted  from 
U.  S.  Naval  InatitMU  Prwxedinga,  Vol.  35.  No.  3. 

The  report  quotes  an  article  on  the  "  Smithsonian  Institution  "  by  Charles 
Bfiaor  Blackford,  M.  D.,  in  the  North  Ameriean  RevKw  for  January.  1909.  aa 
follows: 

"Such  has  been  the  result  of  a  single  benefaction  of  half  a  million  of 
dollars,  and  perhaps  no  such  result  has  evo-  been  accomplished  by  so  limited 
an  endowment.  Were  the  great  sums  given  to  swell  the  almost  infinite  endow- 
ments of  some  of  our  universities  diverted  to  this  unostentatious  establish- 
ment, its  power  for  good  would  be  immeasureably  increased,  but,  as  it  is,  the 
bounty  of  a  stranger  and  an  alien  has  given  the  American  people  an  ^ency 
for  good  whose  influence  is  incalculable.  It  presents  an  opportunity  to  those 
who  wish  to  bestow  money  for  come  beneficent  purpose  such  as  is  given  by 
no  other  on  earth,  and  its  scant  means  and  petty  endowment  are  a  reproach 
to  our  rich  and  genovus  nation," 
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Any  communication  received  by  the  Editor,  which  the  writer  desires 
inserted,  which  is  si|^ed  by  him  and  which  would  be  of  interest  to  the 
readers  of  the  Journal  from  a  military  point  of  view,  will  be  published  in 
this  department.  It  is  especially  desired  to  have  questions  asked  and  small 
items  of  information  given.  Questions  asked  in  one  issue  will  be  answered 
in  the  next,  where  possible,  by  some  person,  or  persons,  who  is  considered 
to  be  capable  of  giving  authoritative  information  on  the  subject  involved. 
Answers  or  remarks,  regarding  any  such  question  by  any  others  will  al- 
ways be  very  welcome.  The  readers  of  the  Journal  (and  all  others  inter- 
ested in  it  or  its  work)  are  most  cordially  invited  to  make  full  use  of  this 
department. 


DESCRIPTION  OF  A  DEFLECTION  CORRECTION  DEVICE* 

The  inability  of  the  gun  pointer  to  make  accurate  deflection  corrections 
based  on  observation  of  splashes  has  been  one  of  the  greatest  difficulties  encoun- 
t^ed  during  gun  target  practices. 

Most  gun  detachments  are  so  well  trained  that  the  piece  is  loaded  again 
before  the  expiration  of  the  time  of  flight.  The  piece  therefore  cannot  be 
traversed  so  that  the  vertical  wire  of  the  sight  can  be  kept  on  the  exact  point 
flredat. 

The  result  is  that  when  the  projectile  strikes,  the  vertical  wire  is  off  the 
target,  and  the  gun  pointer  has  to  make  a  rough  approximation  if  his  shot 
is  off  the  target.  This  must  be  added  to  or  subtracted  from  the  deflection 
used.     This  whole  process  is  too  difficult  for  accurate  work. 

Lieutenant  Malcolm  P.  Andruss,  Commanding  Fort  Michie,  N.  Y.,  made 
experiments  with  a  view  to  devising  some  satisfactory  method  of  correcting 
deflection  errors  by  having  the  gun  pointer  observe  the  splash.  He  reported 
as  satisfactory  a  device  designed  by  Corporal  Paul  Webber,  134th  Company, 
Coast  Artillery  Corps,  and  described  below: 

It  consists  of  an  auxiliary  scale  ''A",  worked  in  an  undercut  groove  **  B," 
which  is  secured  by  bands  "F"  to  the  illuminating  receptacle  of  the  sight 
deflection  scale.  The  slide  arm  "C"  is  attached  to  the  s6ale  "A"  and  slides 
through  a  support  ''E"  which  is  held  in  place  by  one  of  the  sight  deflection 
scale  screws.  The  wedge  clamp  "D"  is  used  to  clamp  the  auxiliary  scale 
"A"  to  the  sight  deflection  scale.  The  scale  "A"  is  graduated  like  the  sight 
scale. 

Operation: — 

The  auxiliary  scale  "A"  is  set  at  the  deflection  used  on  the  sight  scale 
and  the  wedge  clamp  "  D,"  clamped.     This  is  done  so  as  to  obviate  any  pos- 

*  Published  on  recommendmtion  of  Coast  Artillery  School  BoArd.  approved  by  the  Chief  of 
Coast  Artillery. 

(»8) 
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sibility  of  the  shock  of  discharge  disturbing  the  setting  of  the  auxiliary  scale. 
As  soon  as  the  piece  is  fired,  the  wedge  clamp  "D''  is  undamped.  The  gun 
pointer  follows  t^e  target  with  the  vertical  wire  by  turning  the  sight  micrometer 
screw.  As  soon  as  he  sees  the  splash  he  clamps  down  on  the  wedge  clamp  "  D  " 
and  by  means  of  the  micrometer  screw  bisects  the  splash.     The  auxiliary 
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fnd  View 
Deflection  Correction  Device 

scale  being  connected  to  the  sight  deflection  scale  by  the  wedge  clamp  "D" 
is  given  a  movement  corresponding  to  the  deflection  error.  The  corrected 
deflection  is  read  and  transferred  to  the  sight  deflection  scale. 

The  device  is  simple  in  construction  and  can  be  made  readily  at  any  post. 
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The  Campaign  of  Chancellonyille.-  A  Strate^c  and  Tactical  Study.  By  John 
Bigelow,  jr.,  Major,  U.  S.  Army,  Retired.  New  Haven,  donn.:  Yale 
University  Press.  London:  Henry  Frowde  Oxford  University  Press. 
8"  X  111''  xvi  -f-  528  pages.  39  maps,  3  sketches  and  5  plans.  Price, 
$10.00  net. 

This  is  a  most  exhaustive  treatise  not  only  of  the  Battle  of  Chancellors- 
ville  itself,  but  of  all  minor  operations  which  led  up  to  it.  The  matter  pre- 
sented was  originally  contained  in  a  course  of  lectures  given  by  the  writer 
to  his  classes  at  the  Massachusetts  Institute  of  Technology  in  1894  and  5, 
while  he  was  serving  a  detail  as  Professor  of  Military  Science  and  Tactics  at 
that  institution.  As  to  his  reasons  for  choosing  this  campaign,  he  says  in  his 
preface: 

''I  made  this  selection  because  that  campaign  (of  Chancellorsville)  pre- 
sented a  greater  variety  of  military  problems  and  experiences  than  any  other 
in  which  an  army  of  the  United  States  had  taken  part.  In  no  other  was  there 
so  rapid  a  succession  of  critical  situations.  Moreover,  no  other  one,  approach- 
ing it  in  importance,  has  been  so  imperfectly  apprehended  and  described." 

The  work  is  divided  into  two  parts:  "  Part  I,  the  Period  of  Preparation, 
covers  the  time  from  the  appointment  of  Hooker  to  the  conmiand  of  tiie  Army 
of  the  Potomac,  January  25,  1863,  to  the  issuing  of  orders  for  the  movement 
of  the  army,  April  26,  1863."  Part  II,  The  Period  of  Operation,  describes  the 
march  to  Chancellorsville  and  succeeding  events  to  the  recrossing  of  the  Rap- 
pahannock on  May  6th. 

Chapter  one  opens  with  a  resume  of  the  state  of  the  country  at  the  end  of 
the  year  1862.  The  Army  of  the  Potomac  lay  at  Fredericksburg,  facing  the 
Army  of  North^*n  Virginia.  General  Hooker's  history  is  traced,  up  to  the 
time  of  his  appointment  to  the  command  of  the  Army  of  the  Potomac.  Gen. 
Biunside  had  issued  an  order  dismissing  him  from  the  Army  of  the  United 
States,  for  criticising  his  superiors  and  for  general  disloyalty.  This  order  Gen. 
Biunside  submitted  to  the  President  for  approval,  with  his  resignation  of  his 
command  as  an  alternative.  The  order  was  disapproved,  the  resignation 
accepted,  and  Hooker  given  conmiand  of  the  Army  of  the  Potomac.  Then 
followed  Hooker's  interview  with  the  President  and  Mr.  Lincoln's  character- 
istic letter  to  him,  in  the  course  of  which  the  President  said:  ''I  have  heard, 
in  such  a  way  as  to  believe  it,  of  your  recently  saying  that  both  the  Army 
and  the  Government  needed  a  dictator.  Of  course  it  is  not  for  this,  but  in 
spite  of  it,  that  I  have  given  you  the  command.  Only  those  Generals  who 
gain  successes  can  set  up  dictators.  What  I  ask  of  you  now  is  military  success 
and  I  will  risk  the  dictatorship." 

In  Chapter  II,  the  organization  and  equipment  of  the  northern  and 
southern  armies  are  compared,  the  author  concluding  that  the  southern  army 
was  superior  in  organization  and  that  their  selection  of  officers  was  more 

(240) 
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judicious  early  in  the  war.  Moreover,  they  instituted  and  enforced  strict 
ooBflcrqytion  laws.  "  The  Army  of  the  Potomac,  on  the  other  hand,  had  suf- 
ferred  repesLted  and  radical  changes  in  its  organization  and  personnel.  It 
depended  for  recruits  upon  voluntemng/'  The  numbtf  of  cadets  admitted 
to  the  Military  Academy  from  1802  to  1861  was  from  two  and  one-half  to 
three  times  as  great  from  the  south,  as  from  the  north,  in  proportion  to  the 
white  male  population  in  each  section.  This  is  said  to  measure  the  relative 
amounts  of  military  spirit  in  the  two  sections.  The  fact  that  the  north 
supported  but  one  military  academy,  (outside  of  West  Point),  while  the 
south  had  nine,  is  moitioned  as  another  indication  of  the  same  fact. 

Chapter  III  is  devoted  to  a  statement  of  the  military  situation,  includ- 
ing all  troops  on  either  side  anywhore  in  the  theatre  of  operations  of  the  Army 
of  the  Potomac  and  the  Army  of  Northon  Virginia.  The  chapter  ends  with 
a  quotation,  the  music  to  which  a  Federal  band  was  said  to  have  played  on 
the  banks  of  the  Rappahannock,  which  separated  the  two  armies, — which 
banks  were,  on  one  side,  blue  with  ''yanks"  and  on  the  other  gray  with 
"  rebels.''  The  band  played  first "  Dixie  "—and  the  yells  of  the  "  rebels  "  rent 
the  air.  "Yankee  Doodle"  brought  forth  similar  yells  from  the  "yanks." 
When  the  band  played  **  Home,  Sweet  Home, " 

"  The  sad  lone  stream  its  noiseless  tread 
Spread  o'er  the  glistening  pebbles; 
All  silent  now  the  Yankees  stood; 
All  silent  stood  the  Rebels." 

A  short  time  afta*  his  assignment  to  the  command  of  the  Army  of  the 
Potomac,  Hooker  reorganized  it,  abolishing  the  four  grand-divisions  and 
substituting  for  them  eight  corps,  one  of  these  being  a  Cavalry  corps.  This 
the  writer  condemns  as  not  sound  tactically,  calling  attention  to  Grant's 
reducing  to  three  corps  the  five  which  remained  in  the  Army  of  the  Potomac 
in  1864.     Lee  had  but  two  corps  in  the  Army  of  Northern  Virginia. 

Schools  of  instruction  were  instituted  in  the  Army  of  the  Potomac,  but 
only  in  "tactics"  now  called  drill  regulations,  and  practical  instruction  in 
drill  of  smaller  units.  There  was  no  attempt  to  give  practice  in  command 
to  officers  who  would  in  battle  have  to  handle  large  bodies  of  troops. 

The  author  is  severe  upon  Gen.  Mosby  and  his  methods  of  warfare.  "  On 
his  last  expedition,  Mosby  had  a  number  of  men  with  him  who  had  accom- 
panied him  on  his  first  raid  and  in  the  meantime  had  lived  as  peaceful  citizens 
at  their  homes.  Such  combatants  are  not  partisans,  but  guerillas.  Mosby 
himself,  not  holding  any  commission  from  the  Confederate  government,  nor 
being  in  any  Confederate  army,  had  no  right,  if  captured,  to  the  treatment 
due  to  a  prisoner  of  war." 

Part  II  describes  the  battle  with  a  minuteness  never  before  attempted 
in  an  analysis  of  any  battle  in  United  States  history.  Frequent  comments 
upon  the  varying  situations  are  made,  which  assist  materially  in  appreciating 
the  strategic  and  tactical  principles  involved. 

Appendices  and  a  most  complete  bibliography  end  the  volume.  There 
is  danger  of  seeming  to  laud  this  work  too  highly.  In  every  respect  it  appears 
excellent.  If  there  is  one  feature  more  than  any  other,  which  is  worthy  of 
special  conmiendation,  it  is  the  set  of  maps,  which  show  the  exact  location 
of  all  troops  at  frequent  intervals.  In  many,  a  small  map  showing  the  whole 
field  of  operations  is  placed  in  the  comer  of  the  larger  scale  nutp,  which  shows 
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but  a  particular  part  of  the  field.  In  this  way,  the  reader  keeps  the  general 
relations  of  the  various  phases  in  mind,  while  appreciating  the  particulars 
of  each  part. 

The  typography,  paper  and  binding  of  the  work  are  very  handsome  and 
would  do  credit  to  any  publisher. 

We  wish  it  might  have  been  possible  to  issue  the  work  at  a  price  more 
nearly  in  reach  of  any  and  all  who  are  interested  in  the  study  of  military  his- 
tory. At  the  price  of  this  edition,  the  work  can  appear  only  in  libraries  and 
in  the  private  collections  of  persons  of  more  means  than  possessed  by  the 
average  student  of  such  subjects. 

It  is  to  be  most  devoutly  hoped  that  Major  Bigelow  will  not  be  content 
to  rest  here,  but  with  the  same  thoroughness  and  ability  will  investigate 
others  of  the  interesting  campaigns  of  our  Civil  War. 

Engineering  Abstracts.  Published  by  The  International  Institute  of  Technical 
Bibliography,  57-58  Chancery  Lane,  London,  W.  C.  6i"  x  9i".  Paper. 
Price:  One  section  24  shillings  yearly;  all  seven  sections  80  shillings, 
postfree. 

"The  International  Institute  of  Technical  Bibliography  has  been  founded 
to  promote  and  organize  an  international  registration  of  all  engineering 
knowledge  in  connection  with  the  .National  Sections  of  the  Institute  already 
formed  in  France,  Germany,  and  Austria,  and  in  course  of  formation  in  seva^l 
other  countries. 

"This  object  is  attained  as  follows: 

1.  By  the  publication  of  a  fortnightly  Journal,  Engineering  AbstracU, 
which  covers  the  entire  field  of  engineering  and  technical  science,  abstracting 
or  indexing  all  articles  of  scientific  or  technical  value  appearing  in  the  technical 
periodicals,  Proceedings  of  learned  societies,  etc.,  all  over  the  world.  Thus, 
more  than  100,000  books  and  articles  are  abstracted  or  indexed  annually. 
This  journal  forms,  therefore,  the  most  complete  technical  index  yet  published. 
For  the  sake  of  convenience,  it  is  divided  into  6  sections,  dealing  with  Mechan- 
ical Engineering,  Electrical  Engineering,  Civil  Engineering,  Mining  and 
Metallurgy,  and  Applied  Chemistry  respectively.*  The  sixth  section  (Sup- 
plement) contains  all  articles  of  miscellaneous  character  which  cannot  be 
brought  under  any  of  the  above  headings. 

2.  By  supplying  to  its  members  any  information  required,  of  either 
a  literary  or  technical  nature.  In  this  connection  the  Institute  would  under- 
take: 

a.  To  search  for  and  obtain  for  its  members  any  books  or  articles,  or 

generally  any  information  which  may  have  been  published  on  a 
particular  subject  in  any  language. 

b.  To  obtain  general  technical  information,  such  as  details  of  processes 

and  methods  of  manufacture,  or  answers  to  theoretical  and  prac- 
tical questions  on  any  particular  subject,  etc." 

The  above  is  from  the  prospectus  of  the  abstracts  as  issued  by  the  Inter- 
national Institute  of  Technical  Bibliography.  In  the  abstracts,  each  item 
gives  full  title,  name  of  author,  date  of  publication  and  a  short  resume  of  the 
contents,  where  the  title  does  not  indicate  it  sufficiently.  In  the  case  of 
books,  publisher,  size  and  price  are  also  given.  E!ach  title,  abstract,  etc.,  is 
given  in  the  language  of  the  original. 

*  To  Umm  ar«  now  addad  a  seventh  section,  MUitary  AbttraetM- 
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The  object  of  tha  abstracts  is  certainly  worthy  of  encouragement.  The 
manner  of  execution  of  the  plan  appears  to  be  good.  The  abstracts  com- 
prise "about  3000  pages  annually  and  give  more  than  100,000  abstracts  of 
technical  books,  papers,  etc.,  compiled  from  more  than  100  periodicals  of  all 
countries.'' 

There  are  two  respects  in  which  it  would  seem  that  this  publication  falls 
short.  First,  a  person  using  it  must  be  able  to  read  each  language  which 
is  represented  by  a  reference.  Some  may  be  able  to  read  them  all,  but  many 
cannot.  If  each  reference  were  translated  into  English,  as  well  as  appearing 
in  its  original  language,  the  usefulness  of  the  abstracts  would  be  increased. 
Secondly,  to  find  whether  an  article  has  appeared  on  a  given  subject  during 
any  year,  one  must  look  through  each  of  the  twelve  issues  of  that  year.  If 
the  complete  contents  for  the  year  were  cumulated  in  the  December  issue, 
the  ease  of  reference  would  be  much  increased. 

Such  a  work  as  this  is  essential,  if  one  is  to  keep  abreast  of  any  of  the 
engineering  professions.  The  connection  of  the  English  branch  with  the 
various  European  branches  should  help  materially  in  making  it  complete. 
The  list  of  periodicals  quoted  seems  to  be  very  complete,  tho  th«*e  is  no  list 
of  them  given. 

Nautisch-technisches  Worterbuch,  Vol.  II,   Part  2  (L  to   Z),— English,  French, 

Germas  and  Italian,  and  French^  English,  German  and  Italian.    Compiled 

under  direction  of  the  Mitteilungen  aus  dem  Gebiete  des  Seewesens. 

61''  X  Bi''.    xiii     plus    1115    pages.     Not    illustrated.     Cloth.     Price, 

per  volume,  5  dolhu*s. 

This  volume  has  just  been  issued  from  the  press  of  Ig.  v.  Kleinmeyer 
and  Fred.  Bamb^^,  Laibach,  Austria-Hungary.  It  comprises  1115  pages, 
compiled  by  the  Mitteilungen  aus  dem  Gebiete  des  Seewesens.  There  have 
preceded  this.  Part  I  and  a  supplementary  volume,  both  compiled  by  Hear 
Admiral  Julius  Heinz,  retired,  of  the  Imperial  Austro-Hungarian  Navy.  This 
volume  contains,  English  and  French  words  arranged  alphabetically  through- 
out. Under  each,  is  its  equivalent  in  the  other  language  and  in  German  and 
Italian. 

The  various  meanings  which  a  word  may  have  are  classified  very  care- 
fully, special  meanings  following  the  first  general  definition.  For  example, 
under  "torpedo"  are  found  the  equivalent  words  in  the  othm*  languages. 
Then  follow  the  classes  of  torpedoes — dirigible,  dummy,  spar,  etc. — and  these 
are  followed  by  twenty-three  pages  of  phrases  in  which  the  word  torpedo 
is  conmionly  used,  names  of  the  parts  of  torpedoes  and  the  general  terminology 
of  it  and  its  use. 

Where  a  word  in  either  language  follows  its  equivalent  in  the  other,  instead 
of  repeating  all  the  phrases  in  which  it  appears,  references  are  made  to  the 
place  whore  these  may  be  found  under  the  equivalent. 

The  thoroughness  of  the  work  and  its  broad  and  complete  scope  are  indi- 
cated by  the  numbtf  of  pages  devoted  to  the  word  torpedo,  alone — twenty- 
three,  as  given  above.  There  are  eighteen  pages  devoted  to  "machine," 
thirteen  to  "mast,"  etc. 

As  far  as  can  be  judged  from  the  volume  under  consideration,  this  is  an 
excellent  technical^dictionary  and  one  which  would  materially  assist  anyone 
doing  work  involving  translation  of  the  languages  for  which  it  is  made.  It 
is  essentially  n«^vftl,  but  treats  well  both  military  and  scientific  topics,  trades 
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and  branches  of  industry.  While  of  prime  importance  to  the  naval  officer, 
it  is  likewise  very  valuable  to  the  engineer,  mechanic,  electrician  and  artil- 
lerist, as  well  as  to  all  who  take  an  interest  in  maritime  affairs. 

Due  to  the  fact  that  the  work  was  far  advanced  when  the  orthographic 
change  in  the  German  language  took  place,  it  was  not  incorporated  in  the 
work. 

The  rendition  of  the  foreign  expressions  was  given  great  care.  The 
English  expressions  of  the  dictionary  were  revised  by  Admu-al  Sir  Richard 
Ed.  Tracey,  K.C.B.,  and  Lieut.  I.  A.  Duncan;  the  French  by  Conmiander 
Jacques  Chardon  and  Lieut.  E.  H.  Sombron;  the  Italian  by  Captain  Marchese 
Alfredo  Lucifero. 

Moimtain  and  Colonial  Artillery.  By  Major-General  R.  Wille,  I.G.A.  Berlin: 
R.  Eisenschmidt,  Verlagsbuchhandlung,  Dorotheenst^,  70  A.  6i 
X  9^.  X  plus  177  pages.  127  il.  and  12  plates.  Price:  cloth,  15M; 
paper,  13M. 

This  is  a  very  recent  publication,  bringing  its  subject  down  as  nearly  as 
possible  to  date.  The  work  itself  is  followed  by  an  appendix  of  16  pages 
in  which  differential  recoil  is  discussed.  The  127  cuts  and  12  large  plates 
are  excellently  executed.  They  show  various  views  of  each  gun  and  carriage 
described  and  give  a  good  idea  of  each.  The  guns  illustrated  include  the 
40  m.m.  colonial  gun;  mountain  guns  of  6.72  cm.,  7.5  cm.,  8  cm.,  65  m.m., 
70  m.m.  and  75  m.m.;  and  mountain  howitzers  of  10  and  11  cm.  With  each 
description  are  the  names  of  the  coutries  in  which  that  gun  has  been  adopted 
and  the  names  of  the  firms  who  make  it. 

The  author  begins  by  treating  the  subject  in  general,  dwelling  on  the 
progress  and  development  of  this  branch  of  the  artillery  and  the  difficulties 
encountered  due  to  the  conflicting  requirements  in  the  solution  of  the  problem. 
Then  follows  a  review  of  the  systems  of  guns  of  these  sorts  in  19  different 
countries.  It  is  characteristic  of  all  German  works  that  17  or  18  pages  are 
devoted  to  the  systems  of  these  guns  in  England  and  in  France,  while  6  lines 
suffice  for  the  German  Empire's  equipment. 

The  firms  who  make  these  guns  are  next  given,  with  an  accurate  descrip- 
tion of  the  product  of  each.  They  are  Chatillon  &  Commentry,  Ehrhardt, 
Krupp,  Schneider,  Skodawerke,  and  Vickers-Maxim.  The  gun,  breech- 
block, elevating,  sighting  and  traversing  mechanisms,  carriage  and  accesso- 
ries are  minutely  described.  Tests  at  the  factory  and  in  the  field  of  the  bal- 
listic and  other  qualities  of  each  are  detailed. 

The  author  has  treated  the  subject  exhaustively.  This  treatment  in 
conjunction  with  the  illustrations,  tables,  critical  reviews  and  discussions, 
will  prove  a  valuable  source  of  information  for  anyone  interested. 

The  Battle  of  the  Wilderness.  By  Morris  Schaff.  Boston:  Houghton  Mifflin 
Co.  5*  X  8i.  345  pp.  Five  maps  and  plans.  1910.  Cloth.  $2.00 
net. 

Whatever  this  author  has  written  has  been  well  done  and  has  repaid  a 
careful  reading;  for  his  works  always  reveal  diligent  preparation  and  the  author 
has  only  undertaken  subjects  for  which  experience  and  ability  have  made 
him  a  specialist  and  a  most  accurate  historian. 

The  Battle  of  the  Wilderness  has  not  had  the  same  importance  assigned 
to  it  as  many  other  less  worthy  engagements,  simply  because  fewer  writers 
of  military  ability  were  in  a  position  Xo  updertake  tb^  difficult  twk.    Now 
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and  then  some  author  has  given  us  a  glimpse  of  a  dramatic  scene,  but  the 
real  purpose  of  the  battle  and  its  uncertainty  of  result  have  been  usually 
clouded,  or  the  importance  of  the  engagement  has  faded  in  the  triumphant 
light  of  Gettysburg,  the  victory  of  Antietam,  or  the  pathos  of  the  final  act 
at  Appomattox  Court  House. 

Morris  Schaff  recognizing  the  vital  significance  of  the  battle  has  per- 
formed a  notable  task  for  all  generations  in  recording  his  experiences  and 
military  opinions,  and  has  added  another  valuable  contribution  to  the  litera- 
ture of  the  Civil  War.  His  splendid  description  of  the  chief  actors  in  its 
bloody  drama,  his  word  paintings  of  the  crucial  movements,  his  epitome  of  the 
results  attained  by  the  battle  and  their  effects  on  the  outcome  of  the  whole 
war,  reveal  a  man  of  unusual  breadth  of  observation,  a  keen  judge  of  char- 
acter, a  poetical  mind  of  rare  grace  and  imagination,  and  a  fluent  masta*  of 
words. 

Some  photographs  caught  amid  the  ebb  and  flow  of  the  American  Con- 
flict give  us  fixed  glimpses  of  great  characters  in  its  awful  panorama,  which 
we  aU  deeply  appreciate,  but  after  all,  the  camera  only  presents  a  few  poses 
in  black  and  white  at  which  we  glance  and  which  we  then  stow  away  among 
our  treasures.  But  the  word  paintings,  the  everlasting,  flesh  tinted,  speaking 
reproductions  of  the  War's  great  commanders,  by  Schaff — these  are  the  por- 
traits the  author  has  given  us  in  the  gallery  of  his  noteworthy  volume.  Grant, 
Meade,  McClellan,  as  they  actually  were — now  all  can  realize  that  Grant  was  no 
m&re  "butcher  of  men,"  as  they  gaze  upon  the  sad  and  plaintive  melancholy 
of  that  face  amid  the  carnage  of  this  battle.  We  appreciate  the  lofty  personality 
of  Lee  as  he  dashes  into  the  forefront  of  battle — the  heroism,  the  bravery 
and  recklessness  of  Hancock — the  skill,  the  power  and  the  spirit  of  Meade. 
Fascinated  we  read  of  the  great  magnetism  of  McClellan,  and  feel  it  too,  as 
we  hear  Schaff  tell  of  the  merry  laugh  of  the  "great  organizer"  as  he  shares 
the  mess  at  Fort  Monroe;  and  so  of  character  after  character — the  whole  book 
enchants  us  and  holds  our  into'est  to  the  end. 

In  addition  to  the  battle,  the  author  has  introduced  in  appropriate  places 
graphic  views  of  the  times,  showing  us  how  gloomy  were  the  prospects  for  the 
triumph  of  the  North,  what  golden  chances  seemed  to  light  up  the  banners 
of  the  South;  the  words  of  the  writer  are  clear  and  forceful — "At  the  end  of 
three  years  of  desperate  war,  she  was  staggering  under  a  mighty  debt,  the  Con- 
feda^te  cruisers  had  driven  her  commerce  from  the  sea,  volunteering,  which 
had  begun  spontaneously  and  with  biu*ning  enthusiasm,  had  stopped,  and  the 
administration  had  been  forced  to  resort  to  the  draft.  Successive  defeats 
had  bred  factions  within  and  without  the  cabinet, — factions  made  up  of  gov- 
ernors, editors,  and  senators,  all  secretly  denouncing  Mr.  Lincoln  and  his 
administration,  and  actively  plotting  to  defeat  him  at  the  forthcoming  con- 
vention. To  make  matters  worse,  the  government,  fretted  by  repeated 
reverses,  had  become  more  and  more  irritable  and,  as  was  natural,  with  the 
continuance  of  the  war,  more  and  more  arbitrary.  Those  in  ofllicial  life  who 
criticised  its  policies  were  turned  upon  fiercely;  the  press,  never  an  easy  friend 
or  foe  to  deal  with  in  time  of  peril,  was  threatened  with  muzzling,  and  some 
papers  w&e  actually  suppressed  and  their  proprietors  imprisoned;  the  provost 
marshals,  of  necessity  invested  with  wide  but  delicate  military  authority, 
often  became  despotic  in  their  arrests,  and  almost  habitually  haughty  in  parad- 
ing their  oflfice, — their  haughtiness  aggravated  by  ignorance,  vanity  and  bad 
manners.  Under  it  all,  discontent  had  grown  and  spread,  until,  by  the  time 
the  9«mpai|;Q  of  1864  wi^  ready  to  open,  in  the  states  bordering  on  the  Ohio 
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there  was  a  secret  organization  said  to  have  had  over  four  hundred  thousand 
members,  a  coagulation  of  all  phases  of  political  hatred  and  tainted  loyalty, 
only  waiting  for  a  substantial  defeat  of  the  Union  army  to  break  out  into  an 
open  demand  for  an  armistice,  which,  of  course,  meant  the  recognition  of 
the  South." 

The  army  has  ever  been  proud  of  the  great  leaders  who  have  helped  to  weld 
our  nation  into  this  great  Republic.  But  the  army  ought  to  be  equally  proud 
of  those  who  having  endured  the  fury  of  the  fray,  have  in  their  riper  years 
of  peace,  following  the  inspiration  of  Zenophon,  Herodotus  and  Julius  Caesar, 
written  for  coming  generations  the  history  of  the  scenes  of  which  they  have 
been  witnesses. 

Taschenbuch  der  Kriegsflotten.  XII.  1911.  By  B.  Weyer,  Kapitan-leutnant 
a.  D.  Munich,  Germanv:  J.  F.  Lehmanns  Verlag,  Paul  Heyse-Strasse 
Nr.  26.  ii"  X  6}".  541  pp.  Numerous  cuts,  sketches,  silhouettes 
and  plans  of  ships.    Cloth.     Price,  M  5. 

This  twelfth  edition  of  the  Naval  Handbook  for  1911  by  Lieutenant 
B.  Weyer,  retired,  made  its  appearance  shortly  before  Christmas.  It  faith- 
fully portrays  the  prodigious  development  of  the  navies  of  the  world  and 
exhibits  a  great  amount  of  labor  and  diligence  in  its  execution.  Several 
modifications  are  noticed  from  the  1910  edition,  among  which  are  the  omission 
of  aerial  navigation ;  the  addition  of  a  review  of  the  maritime  into'ests  for  the 
past  year  of  the  Goman  Empire,  with  especial  reference  to  German-English 
commercial  relations;  and  a  comparative  review  of  the  armament  of  the  latest 
ships  of  the  line  and  armored  cruisers,  on  deck  plans,  which  is  very  instructive. 
An  article  likewise  forecasts  an  increase  in  calibtf  in  large  guns  to  14-inch, 
stating  that  the  Knipp  method  of  constructing  such  calibers  is  supmor  to 
the  English  method.  Aerial  navigation  was  omitted,  as  the  development 
was  so  great  during  the  past  year,  it  was  recognized  that  the  great  mass  of 
data  could  no  longer  be  properly  handled  in  an  appendix,  so  a  separate  pub- 
lication was  decided  upon,  which  treats  the  subject  in  its  manifold  phases 
and  which  was  issued  at  the  same  time  as  the  Handbook.  The  data  is  corrected 
to  the  beginning  of  December,  1910.  The  book  is  copiously  enriched  by  cuts, 
sketches,  and  silhouettes  of  ships,  showing  the  increase  of  all  the  larger  navies. 
Especial  care  was  excercised  in  verifying  all  data  given. 

The  Handbook  contains  many  instructive  tables,  comparisons,  and  reviews, 
which  can  scarcely  be  found  anywhere  so  conveniently  arranged.  This  is  a 
feature  which  every  one  who  has  occasion  to  use  such  a  book  can  appreciate. 
It  is  of  convenient  size  and  shape  for  ready  reference. 
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THE  ORGANIZATION  AND  TRAINING  OF  COAST 
ARTILLERY  TROOPS,  INCLUDING  RESERVES 
AND  SUPPORTS,  WHICH  WILL  INSURE 
THEIR  MAXIMUM  EFFICIENCY  IN  TIME  OF 
WAR,  AFTER  THEIR  WITHDRAWAL  FROM 
THE  COAST  FORTIFICATIONS. 

By  Lieutenant  FRANK  S.  CLARK,  Coast  Artillery  Corps 


The  solution  of  the  problem  presented  by  this  subject 
demands,  primarily,  a  consideration  of  the  causes  which  would 
necessitate  or  justify  the  withdrawal  of  coast  artillery  troops 
from  their  normal  province,  the  coast  fortifications. 

Inasmuch  as  the  duty  of  coast  artillery  troops,  as  well  as 
the  reason  for  their  existence,  lies  in  the  service  of  the  coast 
fortifications,  the  only  possible  justification  for  their  withdrawal 
therefrom  must  result  from  circumstances  incident  to  the  opera- 
tions of  a  particular  war,  rendering  unnecessary  the  protection 
of  portions  of  the  coast  line,  including  the  harbors  and  cities 
thereon.  Such  circumstances  could  occur  under  either  of  the 
following  heads : 

1.  Our  mastery  of  the  sea  on  one  coast  or  another,  due  to 
the  initial  lack  of  a  hostile  navy,  or  its  subsequent  destruction 
by  our  own  navy, 

(347) 
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2.  The  capture  from  the  land  side  of  particular  cities  or 
harbors,  thus  rendering  the  further  defense  of  their  sea-fronts 
of  no  value. 

3.  The  capture  of  a  coast  fort  in  any  district  whose  guns 
command  other  forts  in  the  same  district  so  as  to  make  their 
ultimate  reduction  inevitable. 

In  the  first  case,  all  coast  artillery  troops  on  the  unirlenaced 
coast,  with  the  exception  of  a  very  small  garrison  for  the  guard 
and  police  of  each  post,  could  be  withdrawn  for  other  service, 
probably  on  the  other  side  of  the  continent,  and  either  to 
strengthen  the  coast  defense  there,  or  to  reinforce  the  mobile  army. 

In  the  second  and  third  cases  mentioned,  all  the  Coast  Artil- 
lery troops  would  be  quickly  withdrawn,  and  made  available 
for  field  service  with  the  mobile  army,  probably  in  the  immediate 
vicinity,  to  assist  in  driving  out  the  invader,  and  recapturing 
the  lost  city  or  fort. 

It  will  be  seen  then  that  in  time  of  war  causes  might  arise 
demanding  the  withdrawal  of  a  portion  of  coast  artillery  troops, 
including  reserves  and  supports,  from  the  coast  fortifications. 
If,  as  in  the  first  case  noted,  this  cause  resulted  from  our  mastery 
of  the  sea  upon  one  coast,  and  the  coast  defense  upon  the  other 
coast  was  being  hard  pressed  by  the  hostile  navy,  the  proper 
use  of  the  released  troops  would  be  to  throw  them  into  the 
besi^ed  forts  as  a  second,  and  possibly  a  third,  relief.  But 
let  us  suppose  that  the  United  States  is  at  war  with  an  Asiatic 
power,  which  has  crossed  the  Pacific  successfully  with  a  fleet 
and  a  land  force.  The  object  of  the  enemy  is  not  so  much  to 
invest,  capture  and  destroy  the  rich  seaport  cities  on  the  Pacific 
coast,  as  to  quickly  land  with  troops  and  overrun  the  Pacific 
slope,  pushing  eastward  to  the  mountains  and  seizing  and  hold- 
ing the  mountain  passes  through  which  pass  the  transcontinental 
railways.  In  such  operations  as  these,  time  would  be  an  important 
factor  in  the  plans  of  the  enemy.  To  silence  or  capture  our 
coast  fortifications  would  be  a  task  which  would  consume  too 
much  time  at  the  b^inning  of  these  operations,  so  deferring 
it  until  the  rear  of  the  fortifications  had  been  effectually  cut 
oflf ,  the  enemy  would  employ  a  sufiicient  portion  of  his  navy  to 
contain  and  occupy  the  garrisons  in  the  coast  forts,  and  landing 
his  troops  at  convenient  points  along  the  coast,  would  push  them 
rapidly  inland.  Such  a  war  might  find  the  Atlantic  coast  totally 
unmenaced  by  any  fleet,  either  of  the  enemy  or  his  allies.  While 
the  coast  artillery  troops  thereby  liberated  from  the  Atlantic 
coast;  would  be  urgently  needed  on  the  Pacific,  it  is  manifest 
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that  the  need  for  them  would  not  be  as  coast  artillery  troops, 
but  as  troops  of  the  mobile  army,  for  immediate  field  service. 
To  successfully  meet  the  need  of  the  hour,  they  would  require 
to  have  received  field  training  in  one  of  the  mobile  arms  of  the 
service.  This  hypothetical  situation  is  inserted,  as  one  of  many, 
to  emphasize  the  fact  that  in  this  country  coast  artillery  troops 
should  be  prepared,  after  their  withdrawal  from  the  coast  forti- 
fications, to  take  the  field  as  a  part  of  the  mobile  army. 

The  organization  and  training  of  coast  artillery  troops  to 
provide  for  such  possible  field  service  should  be  determined  by 
balancing  the  following  limiting  considerations: 

1.  The  arms  of  the  mobile  service  which  upon  a  war  footing 
would  be  proportionally  weak  are  the  ones  to  receive  reinforce- 
ment by  this  means  if  possible. 

2.  The  training  of  coast  artillery  troops  in  coast  defense 
being  of  first  importance  to  them,  any  other  training  to  be  given 
them  must  be  of  such  a  character  as  to  interfere  the  least  possible 
with  training  in  coast  defense. 

3.  The  small  area  for  field  training  open  to  the  use  of  many 
coast  artillery  companies  is  a  very  limiting  consideration  in  the 
problem. 

4.  The  expense  of  providing  and  maintaining  the  equipment 
for  field  training  in  some  arms  of  the  service  for  so  large  a  body 
of  men  as  the  present  Coast  Artillery  Corps  might  be  so  great 
as  to  prove  prohibitive  of  the  whole  scheme. 

5.  In  so  far  as  the  nature  of  the  field  operations  to  be 
engaged  in  could  be  anticipated,  their  needs  should  be  provided 
for  in  the  training  to  be  given  coast  artillery  troops. 

Before  weighing  these  considerations  in  detail,  let  us  digress 
slightly  to  determine  whether  the  solution  of  the  whole  problem 
is  identical  for  application  to  the  integral  elements  of  coast 
defense,  namely,  the  R^ular  Coast  Artillery,  the  Coast  Artillery 
Reserves  and  the  Coast  Artillery  Supports. 

Very  apparently  the  solution  would  not  be  identical,  for 
coast  artillery  supports,  when  organized,  are  to  consist  of  bodies 
of  mobile  troops, — infantry,  cavalry  and  field  artillery, — assigned 
to  the  task  of  defending  the  coast  fortifications  from  the  land 
side  by  the  usual  field  operations  devolving  upon  those  branches 
of  the  service.  Therefore,  so  far  as  coast  artillery  supports  are 
concerned,  this  problem  resolves  itself  into  the  simple  question 
of  providing  means  for  quickly  detaching  such  organizations 
from  then  duties  with  coast  fortifications,  and  attaching  them 
for  service  with  units  of  the  mobile  army.    In  their  case,  it  is 
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only  a  question  of  place,  as  their  duties,  and  consequently  their 
organization  and  training,  would  not  al  er  for  either  service. 
As  the  organization  of  coast  artillery  supports  has  not  yet  been 
undertaken,  no  attempt  to  provide  for  their  withdrawal  from 
the  coast  fortifications  can  be  made  as  a  part  of  the  solution  of 
the  present  problem. 

Now,  as  between  regulars  and  reserves,  is  the  solution 
identical?  There  are  some  reasons  why  it  would  appear  to  be 
so.  The  first  object  of  both  is  to  shoot  to  hit  with  big  guns.  In 
the  best  of  the  reserve  organizations,  as  in  the  r^^ular  coast 
artillery,  this  artillery  spirit  dominates  other  military  motives. 
While  the  reserves  have  not  the  time  sufficient  to  master  coast 
artillery  science  as  completely  as  the  regular  corps  has  done, 
yet  they  have  the  ambition  which  is  leading  to  efficiency.  On 
account  of  fostering  this  unity  of  feeling  and  ambition  shared 
by  the  regulars  and  the  reserves,  there  are  many  officers  of  both 
r^^ulars  and  reserves  who  would  look  with  disfavor  upon  any 
attempt  to  differentiate  between  the  training  for  field  service 
to  be  given  regular  coast  artillery  and  reserve  coast  aJtillery, 
as  tending  to  discourage  the  reserves  in  their  efforts  to  pattern 
after  the  regular  standard.  However,  in  spite  of  this  very  serious 
objection,  a  closer  survey  will  reveal  the  fact  that  conditions 
diflFer  sufficiently  in  the  two  services  to  warrant  the  separate 
consideration  of  the  present  problem  as  applied  to  each.  In 
the  first  place,  nearly,  if  not  all,  coast  artillery  reserve  organiza- 
tions have  seen  service — in  many  cases  active  war  service 
as  infantry.  Therefore,  if  any  transition  were  necessary  from 
coast  artillery  to  some  other  branch,  infantry  would  be  the 
logical  one  for  them  to  revert  to,  especially  as  even  the  most 
forward  organizations  in  artillery  efficiency,  retain  a  zest  for 
small  arms  practice  and  infantry  maneuvers  which  exceeds 
the  enthusiasm  for  these  matters  observable  in  the  regular  coast 
artillery.  And  again,  under  present  conditions,  members  of 
reserve  organizations  deprecate  the  lack  of  time  to  absorb  suffi- 
cient coast  artillery  training.  How  then  could  they  be  properly 
joined  with  regulars  in  field  service,  if  this  training  for  the  regulars 
should  be  desired  in  an  arm  of  the  service  totally  new  and  untried 
to  either,  but  which  the  regulars,  available  twenty-four  hours  a 
day  could  find  the  time  to  undertake? 

Altogether  then,  it  seems  proper  to  assert  that,  whatever 
field  service  might  be  required  of  the  regular  coast  artillery,  the 
field  service  to  be  required  of  coast  artillery  reserves  under  like 
conditions  should  be  in  the  infantry  arm.    The  organization  and 
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training  of  coast  artillery  reserves  to  insure  their  maximum  effi- 
ciency in  time  of  war,  after  their  withdrawal  from  the  coast 
fortifications  will  then  be  such  as  to  allow  them  to  quickly  take 
the  field  as  infantry.  The  present  organizations  of  coast  artillery 
reserves  are  nearly  all  designated  the  Coast  Artillery  Corps,  or 
Districts,  of  their  various  states,  and  are,  to  all  intents  and  pur- 
poses, either  regimental  or  battalion  organizations.  In  fact 
they  were  regimental  organizations  prior  to  their  transfer  from 
infantry  to  artillery,  and  in  most  cases,  the  regimental  organiza- 
tion is  but  little  modified.  In  any  event,  a  little  peace  time 
paper  work  of  assigning  companies  to  battalions,  and  field  and 
staff  officers  to  their  positions  would  make  the  present  organiza- 
tions complete.  In  view  of  the  uncertainty  as  to  how  many, 
if  any,  of  the  reserves,  would  be  withdrawn  from  the  fortifications 
in  time  of  war,  no  steps  are  feasible  or  desirable,  looking  to  the 
organization  of  units  larger  than  the  regiment.  The  training 
of  the  reserves  for  this  possible  field  service  should  be  in  the 
nature  of  retaining  to  them  the  knowledge  of  infantry  work  that 
they  now  possess.  Small-arms  practice  should  be  pursued 
diligently,  and  infantry  drills  in  close  and  extended  order  should 
form  a  considerable  portion  of  the  work  to  be  covered  in  the 
armory  drill  season.  In  the  subjects  embraced  by  the  promotion 
examinations  for  officers  the  following  should  be  retained  and 
emphasized:  Field  Orders,  Infantry  Attack,  Security  and 
Information,  and  Military  Hygiene.  Lastly,  at  least  once  in 
five  years,  all  the  reserves  should  attend  a  camp  of  instruction 
with  troops  of  the  mobile  army,  if  necessary,  foregoing  the  annual 
tour  of  duty  at  the  forts  for  this  purpose. 

Let  us  now  decide  whether  this  solution  of  the  problem,  as  it 
concerns  the  reserves,  sufficiently  meets  the  requirements  of  the 
five  limiting  considerations  we  have  previously  enumerated. 

As  to  the  first  we  admit  at  once  that  the  infantry  is  not  the 
arm  of  our  service  which  is  proportionately  weak  either  upon  a 
peace  or  war  footing,  and  so  acknowledge  this  condition  is  not 
well  met,  only  asserting  that  the  other  considerations  are 'so  well 
fulfilled  as  to  outweigh  any  importance  attaching  to  this  fact. 

The  second  consideration  is  entirely  satisfied  by  this  solution, 
for,  as  we  have  shown,  the  training  of  coast  artillery  reserves 
for  field  service  as  infantry  is  the  field  training  that  would 
interfere  the  least  with  their  training  in  coast  defense. 

The  third  consideration  is  one  that  applies  possibly  less  to 
the  reserves  than  to  the  regulars,  but  at  any  rate,  however  limited 
the  area  available  for  the  use  of  any  reserve  organization,  it 
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is  undeniable  that  at  least  the  rudiments  of  infantry  training 
can  be  given  on  a  much  smaller  drill  ground  than  can  the  rudiments 
of  either  field  artillery  or  cavalry  training. 

The  question  of  economy  presented  by  the  fourth  considera- 
tion is  also  very  well  answered  by  this  solution  of  the  problem, 
for  indeed,  there  would  be  no  additional  expense  for  providing 
equipment,  as  all  the  reserves  are  at  present  armed  and  equipped 
as  infantry,  and  the  maintenance  of  infantry  is  less  than  that  of 
any  other  arm. 

Without  going  very  deeply  into  the  question  of  the  probable 
nature  of  the  operations  in  our  next  war,  suggested  by  the  fifth 
consideration,  it  is  sufficient  to  observe  that  the  total  of  reserves 
now  organized  and  expected  to  be  organized,  as  given  by  the 
Report  of  the  Chief  of  Coast  Artillery,  1910,  amoxmts  to  151 
companies.  Supposing  they  could  all  be  thrown  into  the  field, 
this  would  give  a  little  more  than  twelve  small  regiments  of 
infantry,  which  could  not  come  amiss  in  any  operations  this 
country  might  undertake. 

Having  now  briefly  disposed  of  this  problem  as  affecting 
coast  artillery  reserves  and  supports,  we  can  approach  its  appli- 
cation to  the  r^^ular  coast  artillery  with  the  particularity  of 
attention  that  this  phase  of  the  question  deserves. 

Quoting  again  from  the  report  of  the  Chief  of  Coast  Artillery, 
1910,  we  find  that  the  authorized  maximum  strength  of  the  Coast 
Artillery'  Corps  is  701  officers  and  19,321  enlisted  men,  or  a  total 
of  20,022  officers  and  men.  The  present  authorized  strength 
of  the  r^ular  infantry  is  1,530  officers  and  25,231  enlisted  men 
or  a  total  of  26,761  officers  and  men.  Therefore  the  authorized 
strength  of  the  Coast  Artillery  Corps  is  about  seventy-four  and  a 
half  per  cent,  of  the  present  authorized  strength  of  the  infantry — 
the  bulwark  of  our  mobile  army.  Consequently  if  any  consider- 
able portion  of  these  coast  artillery  troops  could  be  detached  for 
field  service,  their  increment,  by  its  very  weight,  would  produce  a 
profound  effect  on  the  fighting  line.  It  may  be  then,  that  the 
addition*of  part  of  the  regular  coast  artillery  to  the  mobile  army 
would  add  a  large  percentage  to  the  field  force.  This  reinforce- 
ment might  prove  a  stimulus  or  a  drag,  according  as  it  was  able 
or  not  to  blend  into  the  requirements  of  the  occasion.  If  coast 
artillery  troops  in  the  field  should  fail  in  mobility,  they  would  be 
not  only  useless  but  a  great  evil,  because  by  their  very  numbers 
they  would  clog  and  clutter  the  theatre  so  that  other  troops 
could  not  maneuver  rapidly  or  advance  or  fight  with  dash  and 
freedom.    Because  then,  of  their  very  numbers  and  mass,  it  is 
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important  to  select  with  care  the  organization  and  training  to 
be  given  Coast  Artillery  troops  so  that  in  taking  the  field  they 
may  carry  to  the  fighting  line  the  maximum  of  momentum  and 
energy. 

The  arms  of  the  mobile  service  which  could  call  for  rein- 
forcement in  war  from  the  Coast  Artillery  Corps  are  Infantry, 
Cavalry,  Field  Artillery,  Engineers  and  Signal  Corps.  Let  us 
weigh  the  demands  of  each  arm  by  the  standard  of  our  previously 
asserted  limiting  considerations,  in  turn. 

1.  What  arms  of  the  service  would  be  proportionately 
weak  upon  a  war  footing? 

As  a  basis  for  this  inquiry,  let  us  see  the  proportion  of  all 
other  arms,  regulars  and  militia,  to  infantry.  Our  total  infantry 
force  is  made  up  as  follows: 

Regulars 30  r^ments. 

Militia     141 

"    9  separate  battalions 3         " 

''    8  separate  companies  plus  151 

Cos.,  C.  A.  Reserves 13         "         (about) 

Total 187  raiments 

Following  closely  the  normal  composition  of  a  division  as 
given  on  Page  12,  Field  Service  Regulations,  1910,  we  find  that 
^V  would  give  about  20  divisions  as  far  as  the  infantry  compo- 
nent is  concerned.  For  these  20  divisions  only,  laying  aside  the 
possible  demands  for  extra  cavalry  divisions,  reserve  field  artil- 
lery, and  communication  troops,  we  would  require  the  following: 

Cavalry 20  raiments 

Field  Artillery 40 

Engineers 20  pioneer  battalions 

Signal  troops     20  field 

At  the  present  time,  of  cavalry  we  have : 

Regulars 15  regiments 

Militia,  (slightly  over) 5         " 

Total,  (over)    20  regiments 

In  other  words,  in  our  service  this  arm  of  the  service  is  not 
proportionately  weak,  and  its  demands  can  therefore  be  dismissed 
from  this  discussion. 
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Of  Field  Artillery  we  have: 

Regulars 6  raiments 

Militia,  (the  equivalent  of) 8         " 

Total 14  regiments. 

As  for  20  divisions  we  would  require  40  r^ments  of  field 
artillery,  we  are  just  26  regiments,  or  156  batteries  short. 

As  a  pioneer  battalion  of  engineers  consists  of  three  com- 
panies, we  now  have  the  following  equivalents: 


Regulars 4  pioneer  battalions 

Militia,  (about)     8 


>>  ff 


Total 12  pioneer  battalions 

For  our  20  divisions  we  would  require  20  pioneer  battalions, 
so  we  are  short  about  8  battalions  or  24  companies. 

As  a  field  battalion  of  signal  troops  consists  of  2  companies, 
we  now  have  the  following  equivalents : 


Regulars 6  field  battalions 

Militia,  (about)  8 


ff  » 


Total 14  field  battalions 

As  20  field  battalions  would  be  required,  we  are  short  about 
6  battalions,  or  12  companies. 

Comparing  these  results,  we  see  that  the  field  artillery  is 
proportionately  much  weaker  than  any  other  arm  of  the  service, 
and  from  the  standpoint  of  the  first  consideration  should  receive 
reinforcement  from  the  r^ular  coast  artillery. 

2.  What  training  can  be  given  companies  of  the  Coast 
Artillery  Corps  which  will  not  interfere  unduly  with  their  training 
in  coast  defense? 

First  of  all  under  this  heading,  as  the  field  artillery  is  pro- 
portionately weak,  can  coast  artillery  properly  receive  training 
as  field  artillery?  If  by  field  artillery  we  mean  light  or  horse 
artillery,  most  certainly  not,  for  the  problem  of  light  artillery 
is  altogether  different  from  the  problem  of  coast  artillery,  with 
the  solutions  widely  different  for  each  case.  The  problem  of 
coast  artillery  is  to  make  direct  hits  from  fixed  positions  upon 
rapidly  moving,  compact  targets,  securing  bursts  only  upon 
impact,  either  with  or  without  penetration.    The  problem  of  light 
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artillery  is  largely  to  secure  the  burst  in  the  air,  by  a  time  fuze, 
of  a  shrapnel  projectile,  making  hits  by  the  dispersed  fragments 
upon  quite  stationary,  attenuated  targets,  from  hastily  chosen, 
temporary  positions.  In  light  artillery,  range-finding  and  adjust- 
ing the  height  of  burst,  together  with  indirect  laying,  are  prob- 
lems which  depend  very  largely  upon  the  personal  equations 
of  practice,  experience  and  good  judgment,  and  as  these  quali- 
ties cannot  be  replaced  to  the  extent  that  they  are  in  coast  artil- 
lery by  the  mechanical  and  mathematical  equivalents  of  hori- 
zontal base  lines  and  modem  precise  position-finding  apparatus, 
in  order  to  be  efficient,  the  qualities  of  good  judgment  and 
experience  must  be  maintained  by  unremitting  practice.  Fur- 
thermore the  success  of  light  artillery  depends  Iai:gely  upon  a 
knowledge  of  horses  and  mastery  of  horsemanship.  This  knowl- 
edge and  mastery  are  also  accomplishments  involving  the  personal 
equation  through  long  experience  and  daily  exercise.  Light 
artillery  in  campaign  must  either  fulfill  its  function  with  efficiency 
or  else  it  is  a  menace  to  the  other  arms  by  being  a  thing  to  be 
protected  lest  it  fall  to  the  use  of  the  enemy,  and  by  clogging  the 
roads  needed  for  other  transport.  Therefore  if  coast  artillery 
is  to  venture  into  the  field  of  light  artillery,  it  must  be  as  good  as 
our  regular  light  artillery  else  it  were  worse  than  useless.  To 
become  as  good  as  oiu*  light  artillery  could  not  be  accomplished 
with  the  devotion  of  less  time  than  is  occupied  by  the  regular 
light  artillery.  Our  light  artillery  devotes  all  its  time  to  this 
training,  and  as  the  coast  artillery  cannot  do  so  and  perform 
its  coast  defense  duties  as  well,  the  use  of  coast  artillery  as  light 
artillery  at  once  appears  impossible. 

However,  there  is  one  department  of  field  artillery  whose 
problem  is  closely  related  to  that  of  coast  artillery,  namely, 
heavy,  or  si^e,  artillery.  Si^e  artillery  is  charged  with  the 
shelling  of  positions,  generally  by  high  angle,  or  at  least,  cmrved 
fire,  from  a  concealed,  carefully  chosen  and  prepared  position. 
Only  slight  modifications  in  the  fire-control  methods  they  are 
trained  to  would  be  required  of  coast  artillerymen  in  serving 
this  class  of  field  artillery.  Moreover,  while  horses  are  a  necessary 
element  in  siege  artillery  duties,  yet  neither  rapid  movement 
nor  riding  are  demanded,  and  it  is  in  rapid  movement  and  riding 
that  care  and  skill  must  be  used  to  avoid  injuring  and  wearing 
out  horses.  Consequently  it  would  appear  feasible  for  coast 
artillerymen  to  acquaint  themselves  with  siege  artillery  material 
and  duties  in  the  field,  sufficiently  well  to  render  them  efficient 
enough  for  this  service  in  war.    Indeed,  such  training  is  contem- 
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plated  by  the  present  Field  Service  Regulations,  for  on  page  29 
it  is  stated  that  ""In  addition  to  its  duties  as  outlined  above, 
the  personnel  of  the  Coast  Artillery  Corps,  as  far  as  practicable^ 
will  be  instructed  in  the  management  of  siege  and  heavy  field 
artillery." 

In  addition  to  the  possibility  of  training  coast  artillery 
troops  for  field  service  a?  siege  artillery,  infantry  presents  itself 
as  an  arm  who  )e  training  for  field  service  could  be  given  to  the 
coast  artillery  without  prejudice  to  coast  defense  duties.  At 
the  present  time  coast  artillery  troops  are  equipped  as  infantry, 
even  to  field  equipment,  and  regularly  receive  instruction  in 
infantry  drill,  tent  pitching  and  small  arms  practice.  In  order 
to  render  the  Coast  Artillery  Corps  an  efficient  body  of  infantry, 
it  will  be  necessary  to  elaborate  this  instruction  to  include 
extended  ordet,  attack  formations,  advance  and  rear  guards, 
and  outposts,  supplemented  by  an  annual  period  of  field  training, 
to  teach  men  and  officers  to  care  for  themselves  on  the  march 
and  in  camp,  to  make  proper  use  of  cover,  including  intrench- 
ments,  and  to  practically  apply  such  tactical  principles  as  the 
officers  should  be  required  to  master  by  individual  study  prior 
to  the  period  of  field  training.  This  garrison  infantry  training 
can  be  accomplished  without  the  expenditure  of  any  more  time 
than  at  present,  by  so  modifying  the  instruction  order  that 
daily  parades  would  not  be  required,  thereby  giving  time  enough 
for  drills  in  extended  order,  outposts,  etc.  For  instruction  pur- 
poses one  parade  a  week  is  ample,  which  could  well  be  the  present 
wedcly  evening  parade.  In  a  modem  army,  with  so  much  real 
histruction  to  be  given  and  received,  the  daily  repetition  of  a 
formal  ceremony  so  barren  of  military  or  patriotic  virtue  as 
parade,  amounts  to  a  sinful  waste  of  time.  For  all  other  infantry 
drills,  service  uniform  should  be  worn,  and  every  effort  made 
to  have  the  instruction  of  a  progressive  and  practical  nature. 

The  annual  period  of  field  training  should  last  three  or  four 
wetks,  and  during  this  period  all  other  duties  should  be  suspended. 
Few  coast  artillery  officers  will  doubt  that  a  time  in  each  year 
could  be  so  chosen,  and  the  artillery  instruction  so  provided  for 
accordingly,  that  both  infantry  training  and  artillery  instruction 
might  be  attained  without  prejudice  to  either. 

To  recapitulate  \mder  our  second  r>onsideration,  it  is  possible 
that  field  training  could  be  given  to  coast  artillery  troops  in 
si^e  artillery  and  infantry  \/  h^iut  undue  interference  with 
their  training  in  coast  defense. 

3.    The  arm  of  the  service  part  of  whose  field  training  can 
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be  taught  in  the  most  limited  area,  is  the  infantry.  In  fact,  to 
anyone  familiar  with  the  situation  of  many  coast  artillery  posts, 
it  is  apparent  that  their  garrisons  could  undertake  the  work  of 
no  other  mobile  arm  of  the  service  than  the  infantry. 

4.  It  is  very  probable  that  any  proposition  for  the  Coast 
Artillery  Corps  to  do  double  duty  and  enhance  its  value  \mder 
any  conditions  of  war,  would  not  commend  itself  to  the  Congress, 
if  attached  thereto  were  any  conditions  involving  much  expense 
for  additional  equipment  for  this  body  of  men.  While  there  are 
stored  at  various  arsenals  complete  battery  equipments  for  a 
considerable  number  of  batteries  of  siege  artillery,  yet  to  pro- 
vide battery  equipment  and  guns  sufficient  for  the  whole  Coast 
Artillery  Corps  would  involve  prohibitive  expense.  On  the  other 
hand,  the  Coast  Artillery  Corps  is  completely  equipped  at  the 
present  time  for  field  service  as  infantry. 

5.  The  consensus  of  military  opinion  seems  to  indicate 
that  if  the  United  States  is  to  engage  in  any  war  within  the  next 
generation,  that  war  will  be  a  defensive  one  with  its  theatre 
either  on  the  Pacific  slope  of  the  United  States,  or  in  Hawaii, 
or  the  Philippines.  In  any  case  the  enemy  could  be  expected 
to  assume  and  maintain  the  offensive  to  the  culmination  of 
operations,  either  by  victory  or  defeat.  In  operations  against 
such  an  enemy,  si^e  artillery  would  have  a  poor  objective, 
and  few  opportimities  to  get  into  action,  while  it  might  easily 
prove  a  serious  embarrassment.  If  it  fell  into  the  enemy's  hands, 
it  would  prove  valuable  to  him  in  searching  out  the  positions  of 
a  foe  on  the  defensive.  On  the  other  hand,  wherever  the  enemy 
operated,  an  excess  of  infantry  to  oppose  him  would  be  impossible, 
and  if  he  chose  to  operate  in  a  mountainous  country  like  our 
western  coast,  the  more  infantry  we  could  throw  in  to  oppose 
him,  the  less  chance  would  he  have  of  getting  far  enough  from  the 
coast  to  sieze  and  hold  the  mountain  passes. 

The  result  of  weighing  all  these  considerations  seems  to 
point  quite  conclusively  to.  the  propriety  of  using  companies  of 
the  Coast  Artillery  Corps  as  infantry  after  their  withdrawal 
from  the  coast  fortifications,  and  somewhat  less  surely  to  the 
suitability  of  using  some  coast  artillery  companies  as  batteries 
of  si^e  artillery.  There  remains  then  the  necessity  for  pre- 
scribing the  essential  details  of  organization  and  training  to 
accomplish  these  purposes. 

In  order  to  provide  opportunity  for  instruction  in  si^e 
artillery  materiil  and  duties,  there  should  be  transferred  from 
the  arsenals  one  complete  battery  equipment  of  si^e  artillery 
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to  each  of  the  twenty-one  artillery  districts  in  the  United  States 
having  a  garrison  of  two  or  more  companies.  This  battery  should 
be  housed  at  a  mainland  post  in  the  district.  At  all  times  the 
equipment  should  be  cared  for  and  kept  ready  for  service  by  a 
caretaking  detachment,  detailed  from  the  companies,  under 
charge  of  the  district  ordnance  officer.  During  the  open  season 
each  company  in  the  district  would  be  annually  detailed  in 
succession  for  a  period  of  instruction  in  the  service  and  nomen- 
clature of  the  battery,  of  from  three  to  six  or  more  days,  depend- 
ing upon  the  number  of  companies  in  the  district,  and  the  time 
available  from  other  duties.  This  instruction  should  be  conducted 
by  the  company  officers  and  noncommissioned  officers,  under 
the  supervision  of  the  district  ordnance  officer.  An  annual 
target  practice  allowance  for  each  battery  should  be  provided, 
and  when  all  companies  in  the  district  had  completed  their 
periods  of  instruction,  target  practice  should  be  conducted, 
the  manning  party  being  obtained  by  details  of  selected  officers 
and  noncommissioned  officers,  and  privates  from  each  company. 
One  or  more  guns  would  be  hauled  into  position  from  which 
the  field  of  fire  could  not  be  seen,  and  then  be  required  to  go 
into  action  against  a  pyramidal  target  anchored  oflf-shore;  the 
target  to  be  anchored  after  the  guns  had  started  into  position. 
The  battery  commander  would  be  required  to  direct  the  fire  of 
the  battery  by  field  telephone  or  other  means  forming  part  of 
the  battery  equipment,  from  an  observing  station  chosen  after 
the  battery  had  gone  into  position. 

The  horses  for  the  necessary  hauling  of  guns  and  carriages 
to  be  furnished  from  quartermaster  stables  in  the  district.  All 
officers  in  the  district,  and  as  many  enlisted  men  as  possible 
should  be  required  to  witness  this  practice.  The  nomenclature 
and  service  of  the  siege  gun  supplied  should  form  part  of  the 
requirements  for  qualification  of  first  class  gunners.  Other 
than  the  temporary  details  indicated,  no  change  in  the  present 
organization  would  be  required  for  this  instruction.  It  is  believed 
that  the  service  of  siege  artillery  is  so  similar  to  the  service  of 
coast  artillery  that  this  limited  amount  of  instruction  would  be 
sufficiently  supplemented  by  the  regular  coast  artillery  training, 
and  by  prescribed  study  on  the  part  of  officers  of  the  function 
of  siege  artillery  in  war,  to  accomplish  the  purpose  desired. 

The  nature  of  the  elaboration  of  the  present  infantry  instruc- 
tion of  coast  artillery  companies  in  order  to  prepare  them  for 
efficient  field  service  has  already  been  indicated  in  this  discussion. 
The  changes  in  the  garrison  training  involve  the  general  principle 
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of  substituting  extended  order  drills  and  field  problems  for  close 
order  drills  and  ceremonies.  Too  much  emphasis  can  hardly 
be  laid  upon  this  matter.  A  great  deal  of  discussion  has  appeared 
in  recent  months  regarding  the  extent  to  which  r^ular  army 
methods  can  wisely  be  applied  to  the  training  of  the  organized 
militia.  The  gist  of  this  discussion  seems  to  be  that  inasmuch 
as  the  organized  militia,  having  so  little  time,  must  n^lect  some 
part  of  its  training,  it  is  wiser  to  n^lect  the  formalities  and 
showy  precision  of  parades  and  other  close  order  drills,  than 
to  neglect  the  drills  and  details  of  training  which  the  militia 
would  need  to  know  on  the  battlefield  and  bivouac.  In  a  way, 
this  discussion  points  the  same  moral  to  the  Coast  Artillery  Corps, 
in  its  effort  to  assimilate  somewhat  of  infantry  training.  The 
present  daily  drill  period  is  almost  ample  for  this  purpose,  if 
rightly  used.  However,  on  account  of  night  drill  on  the  day 
either  preceding  or  following,  there  is  one  day  in  each  week 
when  there  is  ordinarily  no  artillery  drill.  The  infantry  drill 
on  this  day  could  well  be  extended  sufficiently  to  afford  the  time 
for  the  working  out  of  some  tactical  problem  of  a  character  to 
benefit  both  officers  and  men.  Furthermore  the  importance 
of  small  arms  practice  might  well  be  properly  emphasized  by 
granting  extra  pay  to  men  qualifying  as  marksmen  in  Special 
Course  ''A.*'  Even  one  dollar  a  month  attached  to  this  quali- 
fication would  result  in  changing  the  very  prevalent  attitude 
of  coast  artillerymen  toward  small  arms  practice  from  one  of 
bored  impatience  at  an  annual  week  of  wasted  time,  to  one  of 
interest  and  endeavor  to  learn  to  shoot.  At  the  same  time,  this 
course  as  at  present  laid  down,  is  sufficiently  difficult  to  prevent 
a  large  increase  in  the  annual  budget  by  the  number  of  marks- 
men qualifying. 

In  order  to  gain  the  most  practicable  benefit  from  the  annual 
period  of  field  service,  it  is  probable  that  the  best  plan  would 
be  to  send  the  companies,  as  many  as  possible  at  a  time,  to  the 
several  maneuver  camps  now  regularly  conducted  for  the  mobile 
army  and  organized  militia.  Here  officers  and  men  would  rub 
elbows  with  the  regular  infantry,  and  thus  pick  up  by  imitation 
the  practical  little  details,  the  possession  of  which  makes  infantry 
efficient,  and  the  attainment  of  which  cannot  be  had  from  books. 
Here  also,  coast  artillery  companies  would  see  the  cavalry,  field 
artillery,  signal  corps,  and  engineers  at  work,  and  altogether 
would  have  the  best  opportunity  to  catch  the  spirit  of  field  ser- 
vice in  the  short  period  they  can  afford  to  spend  in  such  work. 
There  can  be  no  doubt  that  the  annual  active  field  service  would 
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be  physically  of  great  benefit  to  officers  and  men,  especially  to 
those  in  northern  garrisons  where  a  long  winter  compels  com- 
parative inactivity  for  an  extended  season. 

For  this  annual  field  service,  coast  artillery  companies  should 
be  temporarily  organized  into  battalions  and  raiments,  with 
the  necessary  assignments  of  field  and  staff  officers. 

This  field  service  would  of  course  necessitate  the  total  n^- 
lect  of  all  coast  artillery  duties  by  the  companies  engaging  therein 
during  the  time  the  maneuvers  were  in  progress.  For  this  reason 
the  maneuver  period  and  the  annual  service  practices  should 
be  mutually  so  arranged  that  no  company  would  be  required 
to  fire  its  service  practice  after  returning  from  the  maneuvers 
without  an  adequate  length  of  time  to  prepare  for  the 
practice. 

During  the  maneuvers  a  small  detachment  should  remain 
behind  for  the  guard  and  police  of  each  garrison  post,  or  perhaps 
better,  about  half  the  companies  in  ^.  district  would  go  at  a 
time,  the  coast  artillery  thus  attending  the  maneuvers  each  sum- 
mer in  two  or  more  installments. 

As  the  question  of  which  or  how  many  companies  would  be 
used  as  either  siege  artillery  or  infantry  in  time  of  war,  is  a  wholly 
problematical  one,  no  peace-time  organization  or  assignments 
to  organizations  can  profitably  be  made  to  specifically  provide 
for  such  service.  The  present  coast  artillery  organization, 
with  the  temporary  modifications  indicated  for  instructional 
purposes,  is  complete,  elastic  and  satisfactory. 

SUMMARY 

• 

1.  Conditioas  may  arise  to  warrant  or  demand  the  with- 
drawal of  coast  ai  cillery  troops  for  field  service,  for  which  they 
must  be  prepared. 

2.  The  solution  of  the  problem  is  not  identical  for  the 
elements, — supports,  reserves,  and  the  ri^^ar  corps. 

3.  Supports  would  retain  their  organization  and  perform 
the  same  kind  of  duties.  As  not  yet  organized,  to  provide  for 
their  withdrawal  is  impracticable. 

4.  Reserves  should  revert  to  field  service  as  infantry, 
and  their  training  and  peace-time  organization  should  provide 
for  such  se-  vice. 
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5.  The  Coast  Artillery  Corps  might  be  needed  and  could 
be  trained  either  as  siege  artillery  or  infantry, 

6.  A  siege  battery  equipment  should  be  stationed  in  each 
of  certain  artillery  districts,  and  used  for  instruction  and  target 
practice  by  the  companies  stationed  therein. 

7.  Infantry  training  should  be  given  by  elaborating  the 
present  infantry  instruction,  and  sending  coast  artillery  com- 
panies to  annual  maneuver  camps  with  the  mobile  army. 

8.  For  all  these  purposes,  the  present  organization  is  ample. 


THE  RECRUITMENT  OF  OFFICERS 

By  1st  Lieutenant  THOMAS  MARSHALL  SPAULDING, 

Coast  Artillery  Corps 


Of  the  matters  which  relate  to  the  efficiency  of  any  army, 
few  are  of  more  vital  importance  than  the  recruitment  of  its 
officers;  and  yet,  strangely  enough,  few  have  hitherto  received 
so  little  attention  in  our  service.  Whatever  other  professional 
affairs  one  may  hear  discussed  among  officers,  rarely  does  he 
hear  any  mention  of  this,  and  still  more  rarely  the  expression 
of  any  opinion  which  appears  to  be  founded  upon  the  slightest 
amount  of  careful  reflection.  The  most  trivial  subjects  are 
treated  with  more  serious  consideration  than  this  matter  of 
essential  importance.  No  doubt  this  is  in  part  due  to  the  vague 
notion  that  officers  seem  to  share  with — or  to  borrow  from — 
civilians:  That  the  army  will  ordinarily  be  officered  by  the 
annual  graduates  of  West  Point,  and  that,  accordingly,  the  matter 
is  one  that  need  engage  the  attention  of  none  but  the  academic 
board  of  that  institution.  It  is  hard  to  see  why  this  should  be  so. 
Even  supposing  that  the  army  were  to  be  entirely  or  mainly 
officered  from  West  Point,  it  would  seem  that  all  should  be  at 
least  as  much  interested  in  the  character  of  the  material  obtained 
from  that  source,  as  in  that  of  the  last  batch  of  recruits  received 
from  the  depot.  Moreover,  none  of  us  can  be  ignorant  of  these 
facts :  That  a  minority  of  the  officers  of  the  army  are  graduates 
of  West  Point,  that  a  large  number  is  annually  commissioned 
from  other  sources,  and  that  there  is  not  the  slightest  prospect 
that  this  state  of  affairs  will  be  changed  at  any  time  in  the  near 
future,  if  ever.  Whether  or  not  it  is  desirable  that  West  Point 
should  furnish  only  its  present  proportion  of  each  year's  ap- 
pointees, is  outside  the  scope  of  the  present  paper.  The  writer's 
personal  opinion  is  that  the  best  interests  of  the  service  demand 
the  annual  appointment  of  a  large  number  of  candidates — 
university  or  college  men  direct  from  civil  life.  However,  this 
need  not  be  here  discussed.  *'It  is  a  condition  that  confronts 
us,  not  a  theory." 

(262) 
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When  the  army  at  large  manifests  not  the  slightest  interest 
in  the  problem  of  the  recruitment  of  officers,  it  is  natural  that 
little  study  shoiild  be  given  to  the  matter,  and  that  the  r^u- 
lations  governing  the  subject  should  reflect  the  general  indif- 
ference. Our  line  officers  have  been  obtained  by  a*  haphazard 
system, — or,  rather,  by  no  system  at  all.  If  the  material  that 
we  have  secured  has  been  good,  in  the  main,  it  has  been  due 
more  to  good  luck  th^  to  wise  planning.  Until  the  publication 
of  the  orders  now  in  force  (G.  0.  79  and  86,  W.D.,  1909),  govern- 
ing appointments  in  the  coast  artillery,  the  standard  of  education 
required  of  candidates  for  commissions  was  deplorably  loW; 
and  it  remains  so,  as  far  as  the  so-called  "mobile  army"  is  con- 
cerned. Furthermore  no  adequate  effort  has  ever  been  made 
to  secure  a  keen  competition  for  places,  even  with  these  low  educa- 
tional requirements.  Be  the  standard  what  it  may,  a  large 
body  of  competitors  will  insure  a  higher  grade  of  ability  among 
the  appointees  than  can  be  had  when  the  number  of  those  who 
are  successful  in  passing  the  examinations,  by  however  narrow 
a  margin,  does  not  exceed  the  number  of  vacancies  to  be  filled. 

So  much  for  present  conditions.  Now  let  us  consider  what 
may  be  done  by  the  War  Department  toward  their  improvement. 

To  b^:in  with,  the  writer  desires  to  suggest  a  policy  which 
many  may  deride  as  visionary,  and  which  may,  indeed,  be  imprac- 
ticable for  the  present,  but  surely  not  for  long.  Why  not  secure 
for  the  corps  of  officers  the  highest  d^ree  of  education  and 
mental  training  that  can  be  exacted  of  candidates  without 
reducing  the  supply  below  the  amount  required  to  maintain 
active  competition  for  the  places?  In  a  very  brief  time,  we 
should  be  able  to  limit  appointments  from  civil  life  to  graduates 
of  reputable  colleges  or  of  technical  schools  of  coU^ate  grade. 
Why  should  w6  accept  a  lower  d^ree  of  education  than  is  expected 
in  other  professions? 

Some  may  object  that  many  young  men  are  unable  to  secure 
a  collie  education;  but  for  these  there  will  remain  two  ways 
of  securing  a  commission,  if  they  are  mentally  capable  of  taking 
advantage  of  them, — ^by  graduation  from  the  Military  Academy, 
or  by  appointment  from  the  ranks;  if  they  are  mentally  deficient, 
no  one  will  contend  that  they  are  wanted  in  the  army.  Again, 
some  will  say  that  we  cannot  get  candidates  enough  if  we  set  the 
standard  so  high.  This  sounds  plausible,  but — ^have  we  ever  tried? 
Has  any  appreciable  effort  ever  been  made  to  reach  the  collie 
man, — or  any  other  man,  for  that  matter, — ^and  to  let  him  know 
that  there  is  such  a  thing  as  the  United  States  Army,  and  that 
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it  is  possible  to  enter  it  in  any  other  way  than  through  a  recruit- 
ing oflBce?  I  assert  with  the  strongest  emphasis  that  sufficient 
candidates  fulfilling  the  requirements  mentioned  could  be  secured 
without  the  slightest  difficulty,  provided  only  that  the  proper 
measures  were  taken.    Of  this  more  will  be  said  hereafter. 

At  present,  however,  it  may  not  be  considered  advisable 
to  adopt  this  ruling.  First  let  the  present  standards  be  raised, 
and  then,  if  there  is  still  no  difficulty  in  securing  qualified  can- 
didates, further  steps  may  be  considered.  Now  let  us  see  what 
may  be  done  immediately  toward  increasing  the  quantity  and 
improving  the  quality  of  the  material  from  which  we  have  to 
choose. 

THE  BilLITARY  ACADEMY 

The  adoption  of  measures  tending  to  raise  the  standard 
of  admission  to  the  Military  Academy,  and  to  fill  the  vacancies 
in  the  corps  of  cadets,  must  in  the  main  depend  upon  the  action 
of  the  academic  board,  and  is  therefore  not  a  subject  for  discus- 
sion in  the  present  paper.  In  one  way,  however,  assistance 
may  be  rendered  by  the  War  Department  through  the  office 
having  charge  of  the  recruitment  of  officers,  of  which  mention 
will  be  made  later  in  this  paper.  Among  the  duties  of  this 
office  should  be  that  of  giving  publicity  to  the  methods  of  appoint- 
ment to  the  Academy,  to  the  requirements  for  admis3ion,  and 
to  the  advantages  of  the  training  there  offered.  Circulars  should 
be  prepared  and  widely  distributed ;  in  this  distribution  it  would 
be  well  to  secure  the  co-operation  of  the  departments  of  educa- 
tion of  the  several  states,  in  order  that  the  field  should  be 
properly  covered.  Additional  circulars  should  be  sent  to  the 
principal  high  and  preparatory  schools  in  each  congressional 
district,  a  year  before  a  vacancy  is  expected  to  occur  there. 
It  is  unlikely  that  the  standards  of  admission  at  West  Point 
will  be  raised  until  the  corps  of  cadets  has  been  filled  to  its 
authorized  strength  under  the  present  r^ulations;  but  the 
service  just  mentioned  should  alone  be  nearly  sufficient  to  accom- 
plish this,  and  it  will  be  time  enough  then  to  look  for  further 
action. 

APPOINTMENTS  FROM  THE  ARMY 

The  examination  of  the  candidate  from  the  army  covers 
the  same  ground  as  that  of  the  candidate  from  civil  life;  the 
increase  in  requirements  should  apply  to  both  alike.  The  soldier 
will  still  b^ve  a  material  advantage  over  the  civilian  in  the  prefer- 
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ence  given  to  him  in  the  matter  of  appointment  and  in  his  seniority 
to  civilians  appointed  during  the  same  fiscal  year.  In  one 
respect,  however,  it  would  appear  that  the  present  system  might 
well  be  modified.  There  seems  to  be  no  good  reason  why  the 
soldier  should  be  required  to  imdergo  two  examinations  in  the 
same  subjects, — one  before  his  departmental  board,  and  one  at 
Fort  Leavenworth  or  Fort  Monroe.  Let  a  large  number  of 
posts  be  designated  annually,  at  which  candidates,  whether 
from  the  ranks  or  from  civil  life,  may  appear  for  examination  ; 
those  from  the  ranks  may  be  sent  to  the  places  nearest  their 
proper  stations,  thus  saving  travel  expenses.  Impartiality  in 
grading  may  be  had  by  causing  all  papers  to  be  sent  to  a  single 
board  for  marking. 

APPOINTMENTS  ALLOTTED  TO  PRIVATE  MILITARY  SCHOOLS 

Existing  r^ulations  permit  the  appointment  each  year  of 
one  honor  graduate  of  each  of  the  ten  military  schools  which 
have  been  ranked  that  year  as  "distinguished  institutions," 
on  account  of  the  grade  of  military  instruction  given  by  them. 
These  honor  graduates  are  admitted  without  examination, 
except  for  the  coast  artillery,  and  take  rank  over  the  other  civilian 
appointees  of  that  year.  It  may  be  well  to  encourage  military 
training  in  schools  and  collies  by  the  award  of  commissions  to 
graduates  of  those  which  have  the  best  standing  in  this  branch 
of  work,  but  this  award  should  be  sufficient  in  itself,  without 
exemption  from  examination  in  addition.  The  amount  of 
military  instruction  given  in  any  school,  even  West  Point,  is  of 
trifling  importance  as  compared  with  the  d^ree  of  education 
and  mental  training  possessed  by  the  candidate,  and  yet  the 
present  system  sets  the  graduate  of  an  academy  of  merely  high 
school  grade  above  the  university  graduate  or  the  trained  engineer, 
for  the  sole  reason  that  the  former  has  some  slight  knowledge  of 
military  drill.  At  the  very  most,  exemption  from  examination 
should  be  granted  only  to  graduates  of  institutions  of  coU^iate 
grade;  these  might  be  assigned  relative  rank  among  themselves 
by  lot,  and  be  followed,  first,  by  the  other  honor  graduates  of 
military  schools  who  have  passed  the  r^ular  examination,  and 
then  by  the  other  civilian  appointees. 

OTHER  APPOINTMENTS  IN  THE  LINE  OF  THE  ARMY 

Some  reference  has  already  been  made  to  the  orders  now 
governing  appointments  to  the  Coast  Artillery  Corps.  These 
prescribe  an  educational  standard  much  superior  to  that  pre- 


266  THE  RECRUrraENT  OF  OFHCERS 

viously  exacted  for  any  arm  of  the  service,  and  to  that  still  fixed 
for  the  mobile  army.  At  the  same  time  they  embody  a  new 
system  of  examinations  which  is  admirably  calculated  to  test 
the  education  of  the  candidate,  and  at  the  same  time  avoids  the 
necessity  of  useless  drudgery  in  marking  a  large  mass  of  papers. 
The  examination  is  divided  into  two  parts,  of  which  the  first 
or  elementary  portion  is  not  required  of  the  collie  graduate. 
If  this  were  taken  by  all  candidates,  the*  university  man  would 
be  placed  at  a  positive  disadvantage,  for  he  would  probably  be 
outranked  by  a  high-school  boy  in  such  subjects  as  grammar, 
geography,  and  algebra,  which  are  fresh  in  the  latter'a  mind. 
Certainly  the  more  highly  educated  man  should  not  be  discrimi- 
nated against. 

Let  this  separation  of  the  examination  into  two  parts  be 
adopted  for  all  arms  of  the  service,  the  college  graduates  to  be 
excused  from  the  elementary  portion.  This  includes,  in  the 
present  regulations  for  the  coast  artillery :  Grammar,  geography, 
history,  algebra,  plane  and  solid  geometry,  plane  and  spherical 
trigonometry,  and  the  elements  of  calculus.  This  is  a  reasonable 
amount  of  work  to  place  in  the  elementary  section;  the  exact 
requirements  might  be  modified  as  deemed  advisable. 

There  remains  to  be  considered  the  second  section  of  the 
examination,  which  is  to  be  required  of  all  candidates,  and  is  to 
determine  the  relative  rank  of  the  successful  competitors.  The 
present  regulations  for  the  mobile  army  demand,  in  addition  to 
the  subjects  above  mentioned,  only  the  following: — Elements 
of  surveying;  elements  of  constitutional  and  international  law; 
army  r^^lations;  and  drill  r^ulations  of  either  infantry,  cavalry, 
or  field  artillery,  as  elected  by  the  candidate.  (Of  the  preliminary 
examination  subjects  named  above,  calculus  is  not  in  the  require- 
ments for  the  mobile  army.)  These  requirements  are  faulty  in 
two  respects.  In  the  first  place,  they  are  inadequate;  the  amount 
of  the  work  implied — I  do  not  say  the  exact  scope — is  rather 
less  than  that  given  by  the  end  of  the  freshman  year  of  college. 
In  the  second  place,  the  military  subjects  demanded  eflfectually 
exclude  the  immense  majority  of  college  men,  and  all  for  the  sake 
of  securing  candidates  who  are  able  to  drill  a  platoon. 

It  seems  reasonable  that  the  second  section  of  the  exami- 
nation should  call  for  much  more  extended  preparation  than  that 
just  mentioned,  and  that  these  elementary  military  subjects 
should  no  longer  be  essential.  Furthermore,  it  is  inexpedient 
that  the  requirements  should  be  absolutely  rigid.  Is  a  knowledge 
of  international  I^w  of  any  morp  importance  to  a  second  lieutenant 


THE  RECRUITMENT  OP  OFFICERS  267 

than  a  knowledge  of  German,  or  ability  to  use  a  transit  of  more 
value  than  acquaintance  with  electrical  instruments? 

To  broaden  the  field  of  the  examination  as  far  as  possible, 
let  the  candidate  be  required  simply  to  secure  a  certain  number 
of  units  of  credit,  in  subjects  selected  by  himself  from  the  list 
offered.  A  subject  may  be  valued  at  one  or  more  units  of  credit, 
according  to  its  importance  or  the  amount  of  study  that  its 
mastery  may  be  supposed  to  require.  The  number  of  credits 
required  should  be  perhaps  twice  what  could  be  earned  in  the 
subjects  now  required  for  the  mobile  army.  The  list  of  subjects 
should  be  varied,  and  fairly  large,  but  must  be  kept  within  reason- 
able limits  in  order  to  avoid  the  labor  of  preparing  a  great  number 
of  different  examination  papers. 

Several  subjects  are  suggested  below;  these  probably  offer 
a  wide  enough  field  for  selection,  but  others  could  be  added  if  it 
were  considered  worth  while.  No  attempt  has  been  made  to 
fix  the  number  of  units  of  credit  attached  to  each. 

Let  us  begin  with  the  subjects  already  mentioned  as  now 
required  for  the  mobile  army : 

1.  Constitutional  law. 

2.  International  law. 

3.  Surveying. 

4.  Army  Regulations. 

5.  Drill  Regulations, — infantry,  cavalry,  field  artillery, 
or  coast  artillery. 

Constitutional  and  international  law  are  here  classed  as  two 
separate  subjects;  under  this  elective  system  there  is  no  reason 
why  the  candidate  should  lose  the  credit  he  might  earn  in  one, 
because  he  has  never  studied  the  other.  The  military  subjects 
are  retained  for  the  benefit  of  candidates  from  the  ranks  and  of 
those  who  have  attended  military  schools.  Coast  Artillery 
Drill  Regulations  has  been  added  to  the  list  of  options  under 
count  5. 

Next  should  be  included  the  subjects  now  required  in  the 
coast  artillery  examination : 

6.  Elementary  mechanics. 

7.  Elementary  electricity. 

8.  Elementary  chemistry. 

9.  Advanced  mathematics,  including  analytical  geometry 
and  differential  and  int^ral  calculus. 

10.    Advanced  electricity    (elements  of  electrical  engineer- 
ing). 
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11.  Advanced  mechanics,  including  steam  engines  and 
boilers  and  gas  engines. 

Subject  9  might  well  be  broken  into  two  parts,  as  was  done 
with  the  law  subjects. 

In  extending  this  list  it  will  be  generally  agreed,  no  doubt, 
that  modem  languages  should  be  the  first  subjects  to  be  added. 
We  therefore  include: 

12.  French. 

13.  German. 

14.  Spanish. 

The  examinations  in  these  subjects  should  be  so  planned 
as  to  test  the  candidate's  actual  ability  to  read  and  write  the 
language  selected ;  they  should  not  consist  of  a  series  of  grammat- 
ical puzzles.  It  might  be  well  to  require  that  credits  should 
be  earned  in  only  one  or  two  of  the  language  subjects. 

One  other  subject  is  suggested,  to  complete  the  list: 

15.  Elementary  law. 

Probably  few  things  that  can  be  studied  in  school  or  collie 
are  of  more  practical  value  to  officers  of  all  arms  than  this;  it 
seems  unnecessary  to  detail  reasons  for  including  it  here. 

To  insure  the  special  preparation  desired  for  officers  of  the 
coast  artillery,  it  should  be  ordered  that  to  be  eligible  for  appoint- 
ment in  that  branch,  the  candidate  must  earn  a  certain  propor- 
tion of  his  credits  in  the  technical  subjects, — ^numbers  3,  6,  7, 
8,  9,  10  and  11. 

METHOD  OF  EXAMINATION 

This  scheme  contemplates  the  merging  into  one,  of  the 
examinations  of  all  candidates  for  appointment  from  the  ranks 
or  from  civil  life,  whether  for  the  coast  artillery,  or  the  mobile 
army.  A  large  number  of  posts  should  be  named,  at  which 
candidates  should  be  directed  to  report.  Each  candidate  must 
designate  in  advance  the  subjects  in  which  he  desires  to  be  exam- 
ined, and  only  the  number  of  papers  required  in  each  subject 
need  be  sent  to  any  particular  post.  At  the  close  of  the  exami- 
nation, all  papers  in  any  one  subject  should  be  sent  to  a  single 
board  for  marking. 

OFFICERS  OF  THE  STAFF  CORPS 

• 

An  act  passed  at  the  last  session  of  Congress  authorizes 
the  appointment  of  engineer  officers  from  among  graduates  of 
engineering  schools.  At  the  time  this  is  written,  no  details 
regarding  the  system  of  examination  have  been  announced. 
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Necessarily,  the  examinations  will  be  professional  and  technical, 
and  candidates  for  the  Corps  of  Engineers  cannot  be  examined 
under  the  scheme  outlined  above.  It  is  suggested,  however, 
that  these  examinations  be  held  at  the  same  time  as  those  for 
the  line,  that  candidates  for  the  engineers  be  graded  according 
to  their  marks  on  the  same  list  as  the  others,  and  that  those 
who  succeed  in  passing,  but  for  whom  vacancies  do  not  remain 
in  the  engineers,  be  entitled  to  appointment  elsewhere  if  their 
standing  is  high  enough.  Some  plan  of  grading  could  be 
arranged  which  would  be  fair  to  all  concerned. 

The  Medical  Corps  has  already  a  system  which  should 
secure  a  very  high  average  of  professional  ability  in  those  accepted 
for  appointment  in  it.  Its  examinations  must  necessarily  be 
separate  from  those  for  the  rest  of  the  army. 

Nothing  more  need  be  said  here  concerning  officers  of  the 
staff  corps,  except  that  the  task  of  securing  candidates  for  them 
all,  as  well  as  for  the  line,  should  be  in  the  hands  of  one  office, — 
of  what  I  should  call  the  advertising  department,  except  that 
for  some  inscrutable  reason  many  officers  seem  to  find  the  expres- 
sion obnoxious;  let  us  call  it  the  publicity  bureau. 

THE  SECURING  OF  CANDIDATES 

Whatever  qualifications  may  be  exacted  of  candidates  for 
commissions,  the  securing  of  a  large  number  of  competitors  is 
of  the  highest  importance.  In  this  respect,  even  more  than  as 
r^ards  the  educational  standard  set,  is  the  present  system  defi- 
cient. Our  officers  are  generally  secured  by  pure  accident  ; 
of  the  class  of  young  men  who  would  be  of  most  service  to  us, 
there  is  not  one  out  of  a  hundred  who  has  ever  heard  of  the  possi- 
bility of  entering  the  army  as  an  officer.  The  student  may  con- 
sider a  dozen  occupations,  but  the  notion  of  entering  the  military 
profession  never  crosses  his  mind.  Yet  a  very  slight  amount  of 
effort,  properly  applied,  would  cause  commissions  to  be  eagerly 
sought  by  many  times  the  number  of  candidates  that  could  be 
received.  If  at  any  time  there  are  not  enough  applicants  to  fill 
existing  vacancies,  then  it  is  imperative  that  more  should  be  had; 
if  there  are  more  applicants  than  enough,  then  the  stronger  the 
competition  can  be  made,  the  better  will  be  the  quality  of  the 
material  actually  accepted.  At  all  times,  then,  it  is  important 
to  attract  as  many  competitors  qb  possible. 

To  secure  a  great  number  of  candidates, — ^and  candidates 
of  excellent  education, — it  is  necessary  to  do  only  one  thing, 
and  that  a  very  easy  one;  namely,  to  let  the  public  know  that 
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places  are  open  in  the  army,  and  that  collie  men  are  wanted 
for  them.  This  statement  is  not  based  on  guesswork;  the  writer 
knows  that  what  he  says  is  true.  He  has  himself  tried  an  unoffi- 
cial experiment  in  the  kind  of  work  he  suggests;  this  w^  done 
in  a  very  small  way,  and  with  a  single  university,  but  the  results 
have  been  such  as  should  satisfy  anyone  of  the  correctness  of 
the  opinions  here  expressed. 

The  duty  of  securing  candiidates  for  appointment  in  all 
branches  of  the  service,  both  line  and  staff,  and  also  for  appoint- 
ment as  cadets  at  the  United  States  Military  Academy,  should 
be  placed  in  the  hands  of  a  single  office  at  the  War  Department. 
It  is  imperative  that  this  office  should  be  controlled  by  a  man 
somewhat  familiar  with  the  educational  system  of  the  country, 
and  heartily  interested  in  the  work.  Circulars  should  be  pre- 
pared setting  forth  the  information  that  should  be  given  regarding 
the  scope  of  the  examinations,  and  the  advantages  and  disad- 
vantages of  the  military  profession.  The  general  orders  occasion- 
ally issued  by  the  War  Department  are  not  sufficient.  It  must 
be  remembered  that  the  American  public  generally  is  absolutely 
ignorant  of  ever3rthing  pertaining  to  its  army,  and  the  operations 
of  this  office  miist  be  governed  accordingly.  The  necessary 
circulars  should  be  sent  to  all  large  institutions  of  coll^ate 
rank,  and  to  the  leading  military  preparatory  schools.  Efforts 
should  be  made  to  enlist  the  interest  and  co-operation  of  the 
governing  and  teaching  bodies  of  these  institutions.  The  officer 
in  charge  of  the  bureau  should  be  ready  to  supply  promptly, 
both  by  printed  circulars  and  by  personal  letters,  all  information 
called  for.  The  expense  involved  in  the  work  of  this  office 
would  be  insignificant, — a  few  dollars,  no  more;  the  benefit  it 
could  effect  would  be  incalculable.  Important  as  is  the  matter 
of  raising  the  standard  of  qualification,  it  is  of  less  consequence 
than  is  the  establishment  of  the  service  here  outlined. 

CONCLUSION 

No  attempt  has  been  made  in  this  paper  to  specify  the  details 
of  the  recruiting  system  here  recommended;  such  an  attempt 
would  be  useless  in  advance  of  the  adoption  of  the  general  features 
of  the  plan.  The  whole  subject  has  been  so  generally  neglected 
that  no  radical  improvement  in  conditions  can  be  expected  until 
enough  interest  can  be  aroused  in  the  service  to  demand  for  the 
matter  the  consideration  it  deserves.  It  is  hoped  that  this  paper 
may  aid  in  some  slight  degree  in  turning  the  attention  of  officers 
toward  our  needs,  our  shortcomings,  and  our  opportunities. 


ANALYSIS  OF  TARGET  PRACTICE  REPORTS 

By  Major  GEORGE  F.  LANDERS,  Coast  Artillery  Corps 


Some  time  ago  in  a  general  discussion  a  coast  artillery  officer 
made  a  statement  to  the  effect  that  coast  artillery  target  practice 
was  improving,  but  that  officers  failed  to  a  remarkable  degree  in 
obtaining  the  full  benefits  from  the  various  appliances  that  are 
provided,  and,  in  many  cases,  the  various  devices  found  in  the 
range  station  were  not  used  properly,  and  again,  after  the  firing 
was  over  the  reports  were  submitted  and  no  careful  study  and 
analysis  of  the  results  ever  made. 

Every  individual  will  no  doubt  as  emphatically  repudiate 
this  afi  applying  to  himself  as  those  who  were  present  did. 

Called  upon  to  specify  in  particular  just  what  he  meant 
the  officer  enumerated  the  following : — 

1.  Target  reports  made  out  incorrectly,  inaccuratdy  and 
giving  false  information. 

2.  Range  boards,  wind  component  indicators,  deflection 
boards  and  the  powder  velocity  curves  used  incorrectly. 

3.  Failiu-e  to  take  advantage  of  the  results  of  the  trial  shots. 

4.  Failure  to  study  the  behavior  of  the  guns  in  the  battery. 

5.  Blaming  material,  where  the  personnel  is  wholly  responsi- 
ble. 

The  next  requirement  made  of  this  officer  was:  Prove 
your  statement. 

All  the  target  reports  available,  about  twenty  in  number, 
were  secured  and  with  range  board,  deflection  board,  wind  com- 
ponent indicator  and  powder  velocity  curve  comfortably  installed 
in  a  large  room,  the  dissection  and  analysis  b^an.  This  work 
continue  for  weeks  and  the  result  was  astonishing.  Eighty 
per  cent,  of  the  reports  were  unanimously  declared  to  be  defec- 
tive and  properly  subject  to  one  or  more  of  the  criticisms  enumer- 
ated above.  The  result  of  this  work,  however,  was  so  very 
instructive  and  interesting  that  it  was  felt  that  it  if  it  could  be 
properly  placed  before  others  a  similar  interest  and  enthusiasm 
might  be  aroused. 
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The  following  reports  are  selected  and  discussed  very  briefly 
along  the  lines  followed. 

First  Example 

In  the  fall  of  1909  a  company  on  two  successive  days  held 
its  target  practice  at  a  12-inch  battery.  The  powder  used  in 
the  two  practices  had  all  been  blended  together. 

The  following  is  taken  directly  from  the  reports. 

First  Day. 


No.  of 
Shot. 

Tactic'l 

No. 
Piece. 

Actual 
Range 

Correct'd 
Range. 

Struck 
Short  — 
Over  + 

M.  V.    1   Temp.   1   ^emp. 
Assum'd.;  Charge,  i     Jr^ 

1 

CO 

1 

• 

1 

1 

5990 

6535 

+  12 

2140     ,    58*»F        56*»*F 

2 

1 

5990 

6535 

+  216 

2140         58«F    1    56°  F 

3 

1 

5990 

6550 

+  16 

2140         58°  F        56°  F 

1 

1 

2 

5320 

5820 

—  21 

1 

CO 

1 

2 

1 

5320 

5820 

+  147 

3 
4 
5 

2 
2 

1 

5165 
5130 
6070 

5665 
5630 
5570 

—  35 

+  20 

+  48 

Record  shots  only. 
M.  V.  assumed  2140  f  .s. 
Temperature  of  Air  56°  P. 
Correction  in  range  for  1st 
record  shot  as  result  of  trial 

6 

1 

6030 

5530 

+  98 

shots  0  yards. 

Second  Day. 


s 

1 

2 

6020 

6540 

+  100 

2 
3 

2 
2 

6020 
6020 

6540 
6540 

—  139 
+  280 

S 

1 

2 

7863 

7880 

+  53 

o 

2 

2 

7358 

7980 

+  125 

1 

3 

1 

7386 

7915 

+  103 

4 

1 

7320 

7860 

+  136 

2140 
2140 
2140 


68°F 

68°F 

68°  F 

71°  F 
71°  F 
71°  F 


M.  V.  assumed  2140  f.s. 
Temperature  of  Air  71°  F. 
Correction  in  range  for  1st 
record  shot  as  result  of  trial 
shots  0  yards. 


FIRST  DAY'S  FIRING 

Not  open  to  much  criticism.  The  second  trial  shot  appears 
to  have  been  thrown  out  in  determining  the  muzzle  velocity 
for  the  record  shooting.  If  it  had  been  considered,  the  mean 
over  would  be  81  yards,  making  M.V.  for  record  shots  2157, 
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which  would  have  given  70  yards  less  for  each  corrected  range. 
With  this  decreased  corrected  range,  overs  and  shorts  would 
have  been: 

No.  1  Gun.  No.  2  Gun. 

+77  —91 

—22  —105 

+28  —50 

The  record  shots  from  the  gun  that  fired  the  trial  shots 
would  most  probably  have  been  all  hits  for  range. 

Whether  the  second  trial  shot  should  have  been  considered 
or  not  is  a  question  that  the  battery  commander  decides,  but 
why  should  it  not  be  considered  when  the  gun  for  that  shot  was 
laid  with  as  much  care  as  for  the  others? 

In  this  record  shooting  the  guns  shot  with  respect  to  the 
target: 

No.  1  Gun.  No.  2  Gun. 

+  147  —21 

+48  —35 

+98  +20 


3) +293  3)— 36 


+98  —12 

Conclusion:  No.  1  gun  shooting  110  yards  stronger  than 
No.  2  gun  at  a  range  of  5700  yards. 

SECOND  day's  firing 

No.  2  gun  fires  the  trial  shots. 

The  center  of  impact  is  80  yards  over.  Is  this  logical? 
Should  we  have  expected  this?  No.  1  gun  shot  81  yards  over 
the  day  before  and  we  saw  from  the  above  conclusion  that  we 
ought  to  expect  No.  2  gun  to  shoot  about  110  yards  short  of  No.  1, 
whereas  today  No.  2  is  shooting  up  to  the  range  of  No.  I's  shooting 
of  yesterday.  What  is  the  trouble?  Look  at  the  temperature 
of  the  powder,  10  degrees  greater  than  the  1st  day.  This  ten 
degrees  means  an  increase  of  18  f.s.  in  M.V.,  which  means  an 
increased  range  of  80  yards. 

We  conclude  then  that  at  the  range  of  the  trial  shots  No. 
2  gun  is  consistent  with  its  work  of  the  day  before  and  we  can 
proceed  with  confidence. 

The  target  report  shows  that  the  M.V.  for  the  record  shots 
wafi  taken  as  2140,  but  was  it,  as  a  matter-of-fact  taken  as  2140? 
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• 

The  80  yards  over  of  the  trial  shots  corresponds  to  a  M.V. 
of  2157.  Going  to  our  range  board  we  find  positively  that  shots 
1,  3  and  4  were  laid  to  a  corrected  range  corresponding  to  2157 
M.V.  and  that  only  No.  2  shot  was  fired  with  2140  M.V. 

At  7900  yards  a  difference  in  M.V.  of  17  f .s.  means  a  differ- 
ence in  range  of  90  yards.  Had  the  2nd  record  shot  been  laid 
for  2157  f .s.  it  would  have  gone  only  35  yards  over,  or  the  overs 
would  have  been: 

No.  2  Gun.  No.  1  Gun. 

+53  +103 

+35  +134 


2) +88  2) +237 


+44  +119 

Again  the  gun  firing  the  trial  shots  would  have  made  aU 
hits,  and  again  did  No.  1  gun  shoot  75  yards  stronger  than  No.  2 
gun. 

Would  it  not  be  safe  to  treat  this  firing  the  same  as  calibra- 
tion firing  and  with  No.  2  gun  set  at  5700  yards  move  the  pointer 
to  read  only  5590  yards,  or  when  set  for  7900  yards  move  the 
pointer  to  indicate  7825  yards? 

Are  the  above  facts  worth  considering  or  not?  Is  there 
ansrthing  there  that  a  competent  range  officer  should  not  see 
at  a  glance,  and  should  it  take  a  battery  commander  longer 
than  five  minutes  after  he  receives  the  result  of  his  trial  shots 
before  he  is  ready  for  his  record  shooting? 


To  accompany  the  above  method  of  studying  Target  Practice 
Reports  the  following  method  of  drill  has  been  found  to  be  val- 
uable: 

After  the  men  are  familiar  with  the  manual  of  the  piece, 
simulate  target  practice.  Get  a  number  of  target  reports,  pref- 
erably those  in  which  the  shooting  has  been  good;  send  to  your 
range  officer  the  M.V.  and  the  actual  range  to  the  target  as  used 
in  firing  the  trial  shots. 

The  range  officer  prepares  and  sends  gun  data  for  the  trial 
shots.  After  each  trial  shot  send  to  the  range  station  the  over 
or  short  as  shown  on  the  target  report,  and  continue  until  the 
trial  shots  have  been  fired.  Now  then  determine  the  M.V.  to 
be  used  for  the  record  shots,  compare  your  M.V.  with  that  used  in 
the  target  report  and  study  which  would  have  given  better  results. 
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A  most  accurate  comparison  can  be  made  between  your  hypo- 
thetical shooting  and  the  actual  shooting  as  given  on  the  target 
report.  This  method  of  drilling  has  been  used  for  some  time, 
the  Fire  Commander  giving  the  data  and  always  absolutely 
conforming  to  the  data  as  shown  in  the  target  reports.  If  suffi- 
cient target  reports  are  available  all  conceivable  conditions 
will  present  themselves. 

This  drill  when  followed  out  earnestly  and  conscientiously 
is  the  most  valuable  target  practice  drill  that  you  can  have. 
Why?  Because  you  can  tell  by  comparison  with  the  target 
practice  report  just  what  your  range  detail  is  capable  of  doing, 
and  where  your  shots  are  falling. 

If  "visiting  companies"  were  required  to  keep  a  copy  of 
Form  821  with  their  target  reports  they  would  then  have  all  the 
data  at  hand  for  checking  up  corrected  ranges  and  deflections 
and  the  above  drill  would  be  more  satisfactory. 

If  Coast  Artillery  Memorandum  No.  8  contained  full  data 
from  selected  target  reports  it  would  be  of  great  value  in  making 
a  study  of  the  shooting.  The  present  listed  data  in  the  Memo- 
randum referred  to  is  incomplete,  unsatisfactory  and  unreliable, 
for  the  reason,  as  stated  in  the  first  part  of  this  paper,  that  many 
target  reports  are  made  out  incorrectly,  inaccurately  and  give 
false  information. 

Second  Example 

The  data  on  page  276  is  taken  from  two  target  reports 
of  a  12-inch  battery.  The  firing  was  done  in  the  summer  and 
fall  of  1910. 

FIRST  day's  firing 

The  first  thing  that  strikes  us  is  the  fact  that  the  first  trial 
shot  is  fired  by  increasing  the  range  1000  yards.  No  M.V.  is 
assumed  and  this  shot  appears  to  have  been  fired  simply  to  get 
a  line  on  the  powder.  Could  this  information  have  been  gotten 
in  any  other  way  ?  Oir  page  38  of  Coast  Artillery  Memorandum 
No.  6,  1909,  we  find  the  same  lot  of  powder  was  fired  from  a 
12-inch  battery  in  1908.  It  is  not  surprising  that  anyone  would 
balk  in  deducing  information  from  this,  however,  for  it  is  seen 
that  at  the  first  practice  a  M.V.  for  trial  shots  of  2220  was  assumed, 
and  as  a  result  of  the  trial  shots  the  M.V.  was  reduced  to  2140, 
but  for  the  record  shooting  the  mean  remained  300  yards  short, 
showing  that  the  powder  was  much  weaker  than  2140  f.s.  The 
approximate  amoimt  can  not  be  determined  as  there  are  no 
ranges  given  for  the  record  shooting.    A  few  months  later  with 
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a  loss  of  about  24  f.s.  due  to  decrease  in  temperature  of  the 
charge  the  assumed  M.V.  for  trial  and  record  shots  is  taken  as 
2214  and  the  mean  of  the  record  shots  is  — 10.  Anyone  looking 
for  information  would  be  badly  confused.  In  any  event  in  the 
shooting  under  discussion  this  first  trial  shot  was  given  a  corrected 
range  of  6880  to  reach  a  target  whose  range  was  5880.  What 
was  the  M.V.  assumed  for  this  shot?  The  report  says  "off  scale." 
Yes,  it  was  off  the  scale,  but  it  is  a  simple  matter  to  quickly 
determine  that  the  M.V.  assumed  was  2050,  and  correcting  for 
715  yards  over  would  give  us  a  M.V.  of  2195  as  the  result  of  the 
first  shot.  Use  the  range  board  and  see  what  you  get  for  your- 
self. Using  the  data  on  the  target  report,  would  not  6405  be  a 
more  accurate  setting  than  6380  for  the  second  and  third  trial 
shots?  If  the  second  and  third  shots  had  been  fired  at  a  setting 
of  6405  yards  the  overs  would  have  been  175  and  185.  Our  M.V. 
then  for  our  record  shots  would  have  been  2178  instead  of  2170. 
In  firing  the  record  shots  the  Range  Correction  Scale  was  set 
each  time  at  2365.  This  is  what  the  target  report  data  makes 
it  providing  the  target  were  stationary  and  we  were  figuring 
to  hit  at  the  water  line  instead  of  half  the  danger  space  beyond 
the  target.  Therefore,  2170  instead  of  2178  f.s.  M.V.  was  used 
and  no  allowance  was  made  for  height  of  target;  in  this  particular 
case  the  effect  of  one  is  negative  and  the  other  positive,  hence, 
the  error  is  minimized. 

The  correct  gun  arm  setting  for  a  stationary  target,  using 
2178  M.V.  and  increasing  the  range  for  half  the  danger  space 
.  would  have  been  2385.  Considering  the  four  hits  for  range 
as  shown  by  the  camera  overs,  no  fault  can  be  found;  on  the 
other  hand  by  using  the  data  correctly  the  center  of  impact 
would  have  been  55  yards  over  as  against  the  35  over  as  shown 
by  the  report.  Which  is  the  better  result?  Which  comes 
nearer  to  being  half  the  danger  space  over  the  target,  and  which 
is  preferable,  looking  at  it  from  the  requirements  of  modem 
artillery  ? 

SECOND  day's  firing 

Naturally  the  first  question  is:  What  will  be  the  M.V.  for 
our  trial  shots?  The  battery  commander  took  2180.  At  his 
preceding  practice  he  used  2170  at  60°F.  The  powder  is  now 
at  a  temperature  of  71°F.  Why  not  go  to  powder  velocity 
curve  and  determine  that  it  should  give  at  this  new  temperature 
20  f.s.  greater  velocity  than  at  60**F.  and  correct  accordingly? 
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Why  is  the  value  of  1  Mil  for  the  first  trial  shot  .21f  yards 
and  for  the  second  and  third  .32  yards? 

To  determine  the  M.V.  for  the  record  shots  tlie  battery 
commander  corrected  for  120  yards  over.  It  requires  a  correction 
for  165  yards  to  give  the  new  velocity  of  2209.  Whereas  a 
correction  for  120  yards  gives  a  velocity  of  2201.  Where  did  the 
165  yards  come  from? 

At  the  range  at  which  the  record  shots  were  fired,  using 
2209  instead  of  2201,  caused  Uie  corrected  range  to  be  decreased 
40  yards. 

Again,  the  record  shots  were  laid  to  hit  the  water  line  of 
the  target  and  not  to  hit  at  half  the  danger  space  beyond  the 
target. 

The  center  of  impact  of  the  record  shots  is  — 44  yards.  By 
using  a  M.V.  of  2201  instead  of  2209  the  center,  of  impact  would 
have  been  at  — 4  yards. 


?) 


IT  PAYS  TO  ADVERTISE 


By  "Helm" 


"Not  one  good  American  in  five  hundred  could  tell  you  a 
"corporal  from  a  captain;  not  one  in  five  thousand  a  corporal 
"from  a  sergeant.  Red,  white,  yellow  and  green  stripes  in  the 
"army  are  simply  mere  personal  dandyisms  of  the  wearer  and 
"have  nothing  to  do  with  whether  he  shall  fight  on  four  legs, 
"on  two,  or  none  at  all.  The  best  place  for  an  orderly  to  carry 
"his  sword, — answer  quickly:  Does  an  orderly  carry  a  sword? — 
"is  in  the  top  of  his  left  boot  where  he  can  fall  over  it  qb  he  exits 

"from  testifying  at  the  court-martial. This 

"court-martial,  of  course,  arose  from  a  scandal.  The  scandal 
"occurred  at  a  post.  We  all  read  the  newspapers  and  we  all 
"know  that  such  scandals  are  about  all  that  occur  at  posts; 
"according  to  our  newspaper  information  and  our  playwrights 
"almost  all  the  officers  are  drunkards,  murderers  and  liars — 
"except  the  hero — and  the  bulk  of  the  American  army  is  made 
"up  of  bums  and  comic  old  Irishmen." 

("Plays  and  Players"  column,  Hampton's  Magazine,  Decem- 
ber, 1910.) 

"The  uniform  can  be  raised  in  the  respect  of  the  American 
"people  by  safeguarding  it  from  the  acts  of  our  poorest  men. 
"Offenses  committed  in  uniform  should  be  considered  as  of  an 
"aggravated  nature  and  more  severely  punished  than  under 
"other  circumstances.  Regulate  the  wearing  of  the  uniform 
"outside  garrison  limits  by  permitting  only  excellent  soldiers 
"to  wear  it,  and  public  opinion  will  soon  be  more  favorable 
"toward  it  and  toward  the  soldier." 

("Character  Excellent,"  Capt.  F.  J.  Morrow,  12th  Infantry, 
Infantry  Journal,  September,  1910.) 

In  the  above  quotation  from  Hampton* 8,  which  could  be  paral- 
leled in  a  hundred  instances  by  examination  of  the  public  prints  of 
the  last  six  months,  may  be  read  a  large  part  of  the  answer  to 
that  oft  reiterated  question,  "What's  the  matter  with  the  Army?" 
In  the  caption  of  this  article,  "It  pays  to  Advertise,"  is  the  sug- 
gestion which,  if  followed,  would  go  a  long  way  toward  curing 

(379) 
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the  unfortunate  condition  which  now  exists.  In  the  quotation 
from  Captain  Morrow's  article  is  found  the  bare  skeleton  of  a 
method  whereby  he  expects, — it  would  seem  with  good  reason, — 
to  benefit  the  condition  of  excellent  soldiers  by  improving  their 
status  in  the  estimation  of  the  civilian  communities  near  which 
they  are  stationed,  but  which,  if  carried  out  consistently  and 
logically  in  all  its  details  and  ramifications,  would  affect  favorably 
not  alone  individual  soldiers,  but  the  Army  as  a  whole,  by  keep- 
ing it  continually  before  the  public  in  its  best  and  most  attractive 
guise.  In  other  words,  it  would  be  a  most  valuable  and  paying 
advertisement  for  the  Army. 

Let  us  examine  briefly  this  question  of  advertising.  Is  the 
statement  "It  pays  to  advertise"  a  mere  catch-word  of  the  news- 
papers and  magazines  contrived  to  bring  in  to  them  those  weekly 
acres  of  advertising  matter  at  high  rates?  Hardly,  considering 
that  the  principle  was  enjoined  and  utilized  long  before  news 
sheets  were  thought  of.  The  Greek  bards  extolled  the  various 
oracles,  deliberately  or  unconsciously  attracting  additional 
thousands  to  the  prophetic  altars.  On  the  walls  of  exhumed 
Pompeii  we  may  read  still  "I  vote  for  Marcus  Quintus  for  aedile. 
He  is  a  friend  of  the  wine-sellers,"  or  words  to  similar  pxuport. 
I  may  also  quote  without  irreverance  of  thought  "Let  your 
light  so  shine  before  men,  etc."  As  for  the  present  day,  unless 
the  American  people  as  a  class  are  fools  in  business  matters, 
which  few  or  none  will  maintain,  the  amount  of  annual  expendi- 
ture for  advertising,  comparable  in  magnitude  to  the  total  appro- 
priation for  the  Army  and  Navy,  is  sufficient  testimony  that 
"It  pays,"  and  that  the  statement  under  discussion  may  be 
accepted  as  an  axiom. 

Is  advertising  unnecessary  to  the  Army?  Read  over  again 
the  whimsical  but  perfectly  true  description  of  the  state  of  civilian 
knowledge  of  the  army  which  I  have  quoted  from  Hampton's. 
Can  you  expect  an  intelligent  man  to  advocate  appropriations 
for  anything  which  is  to  him  little  more  than  an  abstract 
theory,  often  contested?  Such  is  the  Army  to  the  average 
voter. 

'  Is  it  undignified  for  the  Army  to  advertise?  Let  us  omit 
consideration  of  all  business  or  commercial  advertising,  lest 
some  one  might  protest  that  the  Army  is  not  a  business,  but  a 
profession.  Let  us  examine  the  custom  of  the  professions  of 
medicine,  the  law,  the  ministry.  Let  us  leave  out  also,  if  you 
will,  the  newspaper  and  magazine  "puffs"  that  admiring 
friends  spontaneously  (?)  supply  in  such  liberal  quantities,  the 
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full  data  and  details  for  which  are  always  to  reluctantly  (?)  sup- 
plied by  the  subjects. 

Professional  etiquette,  any  member  of  these  professions 
will  state,  forbids  him  to  advertise.  However,  nearly  every 
method  short  of  paid-for  space  in  the  public  prints  which  may 
bring  these  professional  men  before  the  public  view  in  a  favorable 
light  is  persistently  employed.  The  young  doctor  starves  him- 
self for  the  best  possible  clothes,  offices,  and  an  automobile;  the 
young  lawyer  omits  the  automobile  to  show  himself  in  the  pre- 
cincts of  important  courts,  always  with  many  l^al  papers, 
(or  his  lunch),  in  the  professional  green  bag,  and  as  often  as 
possible  in  conversation  with  the  seniors  of  his  profession  or 
other  noted  or  conspicuous  men ;  the  clergy  advertise  openly,  but 
by  proxy,  using  each  his  church  as  his  proxy  before  the  public. 

All  professions,  in  addition,  write,  write,  write,  and  speak, 
speak,  speak,  for  publication  or  in  public,  taking  care  to  avoid 
the  third  person  or  the  editorial  "we." 

Are  any  of  these  or  similar  practices  wrong,  unnecessary, 
when  properly  indulged  in  or  undignified?  Is  it  undignified  for 
the  Army  to  try  to  put  and  keep  itself  before  the  voting  public 
that  sustains,  or  ought  to  sustain,  it,  in  its  best  clothes,  its 
characteristic  and  identifying  uniform,  and  taking  pains  that- 
the  average  behavior  of  those  so  identified  shall  be  at  least  as 
high  as  that  which  is  demanded  at  an  army  post  ? 

Many  influences  are  now  at  work,  some  of  very  recent  birth, 
which  tend  to  bring  the  Army  before  the  public  as  a  concrete 
proposition.  These  we  must  aid  and  supplement,  for  there  is  a 
world  of  misapprehension  and  much  hostility  for  them  to  combat. 
It  must  be  remembered  that  war,  battle,  arms  and  armies  have 
been  held  as  unnecessary  in  the  minds  of  Utopian  dreamers 
since  the  opening  of  the  Christian  era.  Persistent  effort  on  the 
part  of  these  good  but  unpractical  millenium-chasers,  meeting 
of  late  with  but  little  resistance,  has  resulted  in  the  degradation 
of  the  regular  soldier, — considered  as  an  abstract  proposition, — 
to  a  licensed  ''murderer,"  "ignorant  hireling  butcher,"  or  other 
more  or  less  forcible  but  always  uncomplimentary  classification, 
in  the  minds  of  a  great  majority  of  the  citizens  of  the  United 
States.  Occasionally  a  war  has  obliterated  the  abstract  picture 
and  shown  the  concrete  value  of  the  regular  soldier,  but  the  press 
notices  of  the  volunteer  heroes  who  fought  andjdied,  or  only 
plain  died  through  neglect  and  ignorance,  have"" for  the  most 
part  obscured  the  fact  of  duty  efficiently  performed  at  small 
cost  of  life  by  the  few  regular  organizations.    Once  or  twice 
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national  calamities  such  as  the  San  Francisco  earthquake  or  the 
recent  forest  fires  have  shown  the  citizens  of  certain  localities 
that  the  r^^ular  soldier  is  a  man  to  be  admired,  and  the  Army 
something  more  than,  for  example,  "  an  instrument  for  the  oppres- 
sion of  our  colonial  wards."  But  a  few  months  suffice  to  throw 
the  impression  of  these  services  into  the  background,  and  the 
false  abstraction  again  prevails;  the  regular  soldier  is  again  the 
"hireling  oppressor,"  and  the  "licensed  murderer." 

The  fault  lies  with  the  Army  itself.  Recruiting  officers 
may  advertise  with  glowing  lithographs,  carefully  omitting  the 
pick  and  shovel;  their  picture  is  not  accepted,  because  they  are 
in  the  position  of  wanting  something  from  the  people,  and  they 
are  naturally  imagined  to  show  all  the  good  points  and  none  of 
the  disadvantages  of  what  they  have  to  offer.  Moreover,  their 
influence  is  pitifully  local,  in  comparison  with  the  number  of 
people  to  be  influenced.  Public  prints,  newspapers  and  mag- 
azines, speak  glowingly  of  the  efficiency  of  the  Army,  or  earnestly 
of  its  needs,  which  good  work  is  immediately  offset  by  other 
articles  decrying  the  need  of  any  army,  or  vilifying  the  system 
and  personnel.  The  people  influenced  by  any  such  articles  are, 
again,  few,  and  the  net  result  is  publicity  indeed,  but  publicity 
of  confusion  of  idea  only.  The  National  Guard,  so  far,  has  done 
more  for  the  popularization  of  the  regular  army  than  any  other 
influence.  Its  influence  has  been  strong,  united,  and  along 
the  most  helpful  lines.  Here  again,  however,  we  come  into 
contact  with  only  a  limited  portion  of  the  population. 

All  these  influences,  of  whatever  character,  are,  moreover, 
working  on  the  abstract  ideal  of  the  soldier,  though  through  the 
influence  of  the  Guard  we  have  obtained  very  concrete  benefits. 

Outside  of  the  recruiting  service,  the  influence  of  which  has 
been  touched  upon,  and  excepting  the  great  and  valuable  influ- 
ence exerted  through  the  presence  of  regular  organizations  at  a 
few  large  fairs,  carnivals,  and  tournaments,  the  Army  itself 
has  done  nothing  to  bring  itself  before  the  people,  to  advertise. 

Ever3rthing  remains  to  be  done  in  this  line.  The  abstract 
idea  of  the  Army  and  of  individual  soldiers  so  long  and  sedu- 
lously cultivated  by  peace-faddists  is  almost  uncontested  in  the 
minds  of  the  great  majority  of  American  citizens.  Why  should 
it  be  otherwise?  Not  one  American  in  a  thousand  but  has  to 
go  out  of  his  way  to  see  a  soldier  in  uniform,  and  there  is  no 
reason  in  his  mind  why  he  should  go.  The  resulting  ignorance 
is  a  thing  which  the  Army  itself  can  and  should  combat. 

What  should  be  done?    Captain  Morrow  almost  answered 
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this  question,  but  was  looking  at  his  proposition  from  another 
point  of  view,  and  missed  noting  the  greatest  value  of  the  policy 
he  was  outlining  in  the  paragraph  quoted  above.  What  is  done 
in  the  service  is  done  in  accordance  with  orders.  Let  us  draft 
a  tentative  order  and  then  consider  its  value  and  effects.  The 
lowest  commanders  who  could  effect  appreciable  results  in  this 
way  would  be  post  commanders  in  the  mobile  army  and  artillery 
district  commanders  in  the  coast  artillery. 

General  Orders, 
No 

Par.  1.  From  date  the  following  rules  will  govern  the  wearing  of  uni- 
form or  civilian  clothing  by  the  enlisted  men  of  this  command  while  on  pass: 

a.  No  man  shall  leave  the  post  in  uniform  unless  specific  pa*mission  to 
do  so  is  endorsed  on  his  pass. 

b.  Organization  commanders  are  given  entire  discretion  in  the  matto* 
of  the  above  permission,  and  will  therefore  be  held  strictly  responsible  by 
the  Commanding  Officer  in  case  any  man  of  their  respective  organizations, 
while  on  pass  in  uniform,  reflect  the  slightest  discredit  on  the  service  by  their 
actions  or  appearance. 

c.  A  careful  inspection  of  appearance  of  men  going  on  and  returning 
from  pass  will  be  made  by  organization  commanders,  or  subordinate  officers 
designated  by  them,  as  well  as  by  the  Sergeant  of  the  Guard.  No  man  with- 
out a  clean,  well-fitting  uniform,  or  under  the  influence  of  liquor,  will  be 
allowed  to  leave  the  post  on  a  "uniform''  pass.  Reports  to  the  Officer  of 
the  Day  and  to  organization  commanders  will  be  made  by  their  respective 
subordinates  of  every  case  yfh&re  a  man's  appearance  and  condition  is  not 
entirely  creditable  on  his  return  from  pass. 

d.  Any  man  who  misconducts  himself  in  unif(»*m  while  on  pass,  or 
returns  on  a  "uniform"  pass  intoxicated,  or  with  uniform  dirty  or  disar- 
ranged, will,  in  addition  to  any  company  discipline  or  summary  court -sen- 
tence imposed,  be  denied  the  privilege  of  going  on  pass  in  uniform  for  a  period 
of  three  months  from  date  of  the  offense. 

Par.  2.    A  memorandum  will  be  published  from  time  to  time  giving  a 

list  of  theatres,  restaurants,  etc.,  in  (the  neighboring  town  or 

towns)  which,  having  received  copies  c^  this  (H*der,  desire  the  custom  of  the 
uniformed  enlisted  men  of  this  command,  and  guarantee  that  no  distinction 
in  courtesy  or  accommodation  will  be  made  between  them  and  the  best  fav- 
ored patrons. 

Par.  3.  Strict  compliance  with  the  above  provisions  is  required,  and 
the  hearty  cooperation  of  the  officers  and*men  of  this  command  is  expected 
to  further  carry  out  the  object  of  this  order,  which  is  to  restore  a  relationship 
of  mutual  respect  between  the  citizens  of  the  neighboring  towns  and  the 
soldiers  of  this  command  by  showing  that  a  soldier  in  the  unif(»*m  of  the 
United  States  is  to  be  normally  expected  to  be  a  good  citizen  as  well,  wcnthy 
of  respect  and  friendship  of  other  good  citizens,  and  one  from  whom  man, 
woman  or  child  will  always  receive  courtesy,  and  assistance  or  protection 
in  case  of  necessity. 
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To  determine  the  effect  of  such  an  order  as  the  above,  we 
must  examine  the  present  conditions,  which  have  led  to  the 
uniform,  and  hence  the  soldiers  as  a  class,  falling  into  disrepute. 
The  original  cause  is  difficult  to  determine.  It  lies  probably 
in  the  fact  that  we  are  not  a  military  nation,  and  that  a  soldier 
oflf  duty,  on  that  account,  has  never  been  able  to  feel  that  his 
uniform  implied  the  slightest  superiority  over  the  civilians  about 
him.  Its  individuality  moreover  rendered  him  slightly  con- 
spicuous in  a  gathering  of  civilians.  Whatever  be  that  original 
cause,  civilian  clothes  seem  always  to  have  been  desirable  to  the 
soldier  going  on  pass,  and  a  premium  was  placed  on  them  for  a 
long  time  by  allowing  only  the  best  men  to  wear  them  or  even 
possess  them.  At  the  present  time  a  good  suit  of  civilian  clothes 
is  more  prized  by  a  soldier  than  his  best  uniform,  and  his  pay 
is  mortgaged  to  acquire  such,  a  suit  if  by  any  chance  he  is  without 
them.  It  is  only  the  few  drunkards  and  spendthrifts,  or  men 
whose  many  derelictions  consume  their  pay  in  court-martial 
sentences  that  cannot  get  together  the  money  to  acquire  a  civilian 
suit.  Thus  it  is  a  certainty  from  the  start,  under  present  condi- 
tions, that  a  large  percentage  of  the  unreliable  men  of  a  command 
will  go  on  pass  in  uniform.  Of  these  men  a  large  percentage 
actually  misconduct  themselves  to  some  extent  while  off  the 
post,  bringing  the  uniform  into  disrepute,  and  making  the  good, 
steady  men  less  and  less  willing  to  wear  the  uniform  on  pass, 
as  it  of  course  would  class  them  with  the  drunkards  and  disorderly 
characters  mentioned.  In  the  final  outcome,  practically  the 
only  men  in  uniform  in  a  city  are  to  be  found  in  the  lower  classes 
of  resorts,  and  in  some  stage  of  intoxication  wherever  found. 

This  is  the  kind  of  advertising  the  Army  has  been  and  is 
now  doing. 

An  order  such  as  has  been  suggested  above  would  at  once 
prevent  ninety  per  cent,  of  the  delinquents  from  casting  any 
discredit  on  the  service  except  among  their  immediate  associates, 
or  occasionally  through  loud-mouthedness  in  public.  They 
would  be  in  town,  if  at  all,  in  civilian  clothes,  and  a  drunken 
civilian  in  most  cities  attracts  but  the  slightest  attention.  We 
should  at  once  cease  to  advertise  our  worst  wares;  the  uniform 
when  seen  would  be  creditably  worn,  and  by  our  good  men, 
of  whom  we  may  always  be  proud.  After  this  immediate  effect, 
progress  would  be  slower,  but  none  the  less  certain.  Most  of 
those  men  to  whom  permission  to  wear  uniform  would  naturally 
be  granted  would  still  wear  their  civilian  clothes.  Curiosity, 
however,  would  lead  many  to  test  the  assurances  given  by  the 
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listed  theatres  and  restaurants;  the  order  suggested  would  cer- 
tainly be  a  fair  news  item  for  the  dailies,  and  possibly  be  much 
discussed  therein,  and  occasionally  a  soldier  would  be  asked  by 
his  civilian  friends  why  he  did  not  wear  uniform ;  he  would  wear 
it  on  his  next  trip  to  town,  simply  to  show  that  he  could  get 
permission.  Remembering  that  a  "well  fitting"  uniform  is 
required  by  the  order,  it  may  be  predicted  that  the  men  on  pass 
in  civilian  clothes  would  never  have  reason  to  be  other  than 
proud  of  the  uniform  as  worn  by  their  comrades,  whatever 
might  be  their  opinions  as  to  the  desirability  of  wearing  it,  while 
to  keep  up  the  civilian  outfit  would  mean  semi-annual  expendi- 
ture to  follow  the  seasons  closely  and  styles  even  at  a  distance. 
Economy  and  pride  would  thus  combine  to  bring  many  men  to 
wear  the  uniform,  which  is  always  good,  suited  to  every  season, 
and  never  out  of  style.  In  the  end  nearly  all  men  who  were  so 
permitted  would  habitually  wear  uniform  on  pass  and  probably 
also  on  furlough. 

All  this  change,  which  would  be  accomplished  faster  or 
slower  according  to  characteristics  of  companies  or  regiments 
on  the  one  hand  and  disposition  of  towns-people  on  the  other, 
would  gradually  make  the  uniform  so  familiar  and  so  well  liked 
that  only  the  newsboys  and  bootblacks  would  pay  more  atten- 
tion to  its  wearers  than  to  civilians.  These  two  classes  of  enter- 
prising youth  will,  I  believe  perennially  and  eternally  "josh" 
a  uniform  of  any  kind  whenever  amusement  can  be  extracted 
therefrom.  Instances  of  misconduct  on  the  part  of  wearers  of 
the  uniform  would  become  rarer  and  rarer,  and  the  percentage  of 
ninety  per  cent,  disorderly  would  drop  to  ten  per  cent.,  to  five 
per  cent.,  as  the  unreliable  men  were  weeded  out  of  the  preferred 
list.  It  is  not  impossible  that  within  a  year  even  civilians  would 
say  "What  a  shame  to  disgrace  the  uniform!"  (not  his  uniform), 
instead  of  "There  goes  another  drunken  soldier." 

This  brings  us  to  the  side  of  the  question  in  which  real  value 
to  the  Army  lies,  the  effect  on  the  attitude  of  civilians  toward 
the  Army  as  a  whole,  its  problems  and  needs. 

At  first  the  soldiers  would  be  tolerated  and  watched,  then 
approached,  then  liked,  for  the  average  American  soldier  has 
the  sterling  fundamental  qualities  which  compel  liking  from  those 
who  can  be  induced  to  get  close  enough  to  know  him.  The 
sentiment  toward  individual  soldiers  would  extend  to  organiza- 
tions, to  the  corps  or  arm  of  the  service,  eventually  to  the  whole 
Army.  Local  enlistments  of  the  better  class  of  young  men 
would  become  more  frequent  when  people  began  to  realize  that 
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their  particular  friend,  Sergeant,  Corporal  or  Private,  was  not 
the  shining  exception  in  his  company,  troop  or  battery  in  the 
respect  of  manly  virtues.  Old,  near-sighted  ladies  would  stiU 
ask  foolish  questions  of  anyone  in  uniform,  but  would  be  able 
to  distinguish  a  soldier  from  a  conductor  or  elevator  boy.  The 
American  people  is  observant  and  intelligent;  the  trouble  has  been 
with  the  Army  itself;  it  has  given  the  people  little  to  observe, 
and  that  of  its  worst.  Laws  for  the  protection  of  the  uniform 
would  be  enacted  in  response  to  popular  demand  when  the 

:ers  of  the  uniform  had  made  it  familiar  and  shown  it  to  be 
worthy  of  protection. 

In  these  and  in  other  multifarious  ways  we  should  feel  the 
good  results  of  the  advertising  that  pays. 

So  far  the  matter  has  been  discussed  from  a  local  point  of 
view,  as  a  situation  existing  at  and  near  one  post  or  district. 
There  is  a  broader  point  of  view. 

Our  national  defenses  are  inadequate  in  almost  every  detail. 
Our  Army  is  so  small  in  proportion  to  the  barest  needs  of  the 
country  as  to  be  ridiculous  in  the  opinion  of  foreign  experts. 
The  Army  knows  this,  and  a  few  far-seeing  men  in  and  out  of 
Congress  know  it  and  are  trying  to  gain  strength  to  ask  for 
adequate  forces.  Is  it  too  much  for  them  to  ask  of  the  Army 
itself  that  it  shall  familiarize  the  civilians  it  can  reach  with  the 
present  conditions,  with  the  uniform,  the  character  of  the  per- 
sonnel? That  the  Army  itself  should  do  its  part  in  destroying 
the  bugaboo  "Militarism?"  By  the  efforts  of  the  Army  auliior- 
ities  alone,  millions  of  voters  would  become  familiar  with  the 
Army  and  its  uniform  under  the  best  circumstances  in  twelve 
months,  where  now  but  a  small  fraction  of  the  voting  population 
has  seen  the  uniform  on  a  regular  soldier,  and  of  those  few,  too 
many,  unfortunately,  have  seen  some  of  the  disgraces.  The 
writer  lived  within  five  miles  of  Boston  City  Hall  between  the 
ages  of  six  and  twenty-one,  fifteen  years,  and  does  not  now 
recall  ever  during  that  period,  seeing  more  than  but  one  r^^ular 
soldier,  this  too  when  he  was  actually  in  the  city  itself  every 
school  day  in  the  last  eight  years  of  that  period. 

Is  it  not  too  much  to  expect  that  an  ordinary  voter  should 
enthusiastically  or  at  all  support  increased  appropriations  for 
a  regular  army  he  has  never  seen,  which  is  hardly  mentioned 
in  the  history  he  studied  at  school,  though  the  United  States 
appeared  therein  as  always  conclusively  victorious  in  all  its  wars, 
and  when  if  he  reads  all  the  ordinary  voter  reads  about  the  Army, 
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and  more,  he  finds  nearly  as  many  articles  saying  "Abolish" 
as  "Maintain"  and  almost  never  one  saying  "Increase." 

Let  us  do  our  part  in  the  work  for  our  interests,  which  are 
certainly  the  interests  of  the  United  States,  and  take  care 
that  the  "ordinary  voter"  near  our  posts  knows  the  Army  and 
its  soldiers  well  and  favorably.  The  men  can  show  him  the 
lying  statements  in  the  magazine  articles;  they  know  what  posts 
and  guns  lack  personnel,  and  how  weak,  to  the  point  of  absurdity, 
is  our  little  mobile  army;  tSey  know  in  a  general  way  pretty 
well  what  the  needs  of  the  Army  are. 

The  men  will  be  fifty  thousand  additional  able  missionaries 
if  they  can  be  brought  in  to  a  relation  of  mutual  respect  and  liking 
as  soldiers,  uniformed  regular  soldiers,  with  the  civilians  in  the 
vicinity  of  the  posts  at  ^ich  they  are  successively  stationed. 
This  condition  can  be  brought  about  by  the  Army  authorities 
alone,  and  without  legislation  of  any  sort. 

"It  Pays  to  Advertise."  Why  do  we  not  b^n  now  to 
advertise,  and  to  advertise  our  best. 


DEFLECTION  CORRECTIONS  FOR  SECONDARY 

ARMAMENT 

By  Captain  ROBERT  E.  WYLLIE,  Coast  Artillery  Corps 


In  the  correspondence  column  of  the  last  issue  of  the  Journal 
is  the  description  of  a  device  for  deflection  corrections  by  gun 
pointers  from  observation  of  splashes.  While  not  specifically 
stated,  it  is  apparently  intended  for  3-inch  guns.*  I  am,  of 
course,  aware  that  the  Coast  Artillery  Drill  Regulations  con- 
template that  gun  pointers  shall  correct  their  own  deflection 
errors,  but,  while  this  may  be  feasible  at  batteries  of  large  cali- 
ber, my  experience  with  3-inch  guns  indicates  that  the  B.  C. 
should  perform  that  duty.  With  two  guns  firing  it  is  difficult, 
and  with  more  than  two  guns,  impossible,  for  the  B.  C.  to  pick 
out  the  splashes  of  any  one  gun,  and  the  gun  pointer  cannot  do  it 
even  with  two  guns,  as  he  is  not,  or  should  not  be,  paying  atten- 
tion to  any  gun  but  his  own,  and  would  naturally  take  the  first 
splash  he  saw,  which  might  or  might  not  be  his. 

The  causes  of  lateral  deviations  are  as  follows : 

1.  The  inherent  error  of  the  gun  and  mount. 

2.  In^curate  bore  sighting. 

3.  Inaccurate  correction  by  B.  C.  for  travel  of  target, 
wind  and  drift. 

4.  Inaccurate  setting  of  deflection  by  the  gun  pointer. 

5.  Faulty  gun  pointing,  in  that  the  pointer  fires  when  not 
on  the  center  of  the  target.  This  may  be  due  to  one,  or  both, 
of  two  causes,— i,  the  pointer  is  rattled;  ii,  too  great  a  desire 
for  rapidity  of  fire.  In  either  case  the  effect  is  the  same,  he 
fires  when  '*  Ready  "  is  given,  whether  on  the  target  or  not. 

The  deviation  due  to  No.  1  at  our  target  practice  ranges  is 
extremely  small.  This  will  be  patent  to  any  one  who  will  observe 
carefully  fired  trial  shots. 

Battery  commanders  should  always  bore-sight  their  guns 

♦See  Journal  U.  S.  Artillery  for  March-April,  1911,  p.  238.  The  device 
described  there  was  intended  for  guns  of  the  primary  armament,  but 
Captain  Wyllie's  remarks  are  just  as  pertinent  upon  the  subject  of  deflec- 
tion corrections  for  guns  of  the  secondary  armament.— Editor. 
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before  firing.  Don't  assume  that  the  sight  is  correct  but  verify 
with  care.    This  will  remedy  No.  2. 

If  the  battery  commander  has  made  an  incorrect  initial 
deflection,  it  will  apply  equally  to  all  the  pieces,  and  the  Bat- 
tery Commander  should  remedy  it  himself  and  not  allow  each 
gun  pointer  to  use  his  own  judgment. 

Inaccurate  setting  by  the  pointer  rarely  occurs  and  is  inex- 
cusable when  it  does  happen.  The  chief  of  detachment  or  a 
spare  man  should  be  instructed  to  check  this  setting  before  com- 
mencing to  fire,  this  can  very  easily  be  done.  That  and  a  proper 
training  are  the  only  remedies. 

No.  5  is  far  and  away  the  most  prolific  source  of  lateral 
deviations,  and  to  attempt  to  correct  that  by  allowing  the  gun 
pointer  to  observe  his  splashes  is  ridiculous.  In  the  first  place 
if  he  will  fire  when  ofl  the  target,  he  cannot  be  relied  on  to  observe 
the  splashes,  accurately  (assuming  that  he  could  pick  out  his 
own)  and  even  if  he  did,  it  would  be  of  no  value,  as  he  might  be 
on  the  target  when  he  fired  the  next  time. 

Errors  1,  2,  and  4  above,  are  the  only  errors  that  can  be 
corrected  at  each  individual  gun,  one  of  those  is  negligible  and 
the  other  two  are  inexcusable  and  can  be  guarded  against.  If 
the  shots  are  well  bunched  laterally,  but  off  the  center  of  the 
target,  it  indicates  an  erroneous  initial  correction  and  the  Bat- 
tery Commander  should  correct  it  for  all  guns  alike,  treating 
the  battery  as  a  unit.  It  is  not  necessary  for  him  to  have  an 
instrument  to  do  this.  By  knowing  the  angle  subtended  by  the 
target's  length  at  the  range  of  the  firing,  he  can  estimate  the 
necessary  correction  with  sufficient  accuracy.  If  the  shots 
are  wild  with  some  on  and  some  off  the  target,  particularly  if 
some  are  on  one  side  and  some  on  the  other,  it  indicates  faulty 
gun  pointing.  The  only  remedy  then  is  to  sound  ''Cease  Firing" 
to  steady  the  men  and  start  afresh.  Corrections,  however  derived, 
are  valueless. 

Finally,  every  Battery  Commander  of  a  3-inch  battery  has 
doubtless  been  the  recipient  of  various  reports  from  gun  pointers 
of  the  travel  of  target  during  time  of  flight,  readings  taken  at 
the  same  time  varying  °.05,  and  sometimes  as  much  as  °.10, 
from  each  other.  If  such  a  comparatively  easy  operation  cannot 
be  taken  accurately  in  cold  blood,  how  much  value  is  to  be  placed 
on  corrections  made  by  the  same  men  during  the  stress  of  firing, 
based  on  the  harder  task  of  observing  splashes?  Not  that  this 
is  entirely  the  fault  of  the  pointers,  it  is  not  an  easy  matter^to 
make  such  observations.     Put  two  officers  with  sights  on  Hagood 
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tripods,  or  with  azimuth  instruments,  to  get  lateral  deviations 
and  they  will  not  agree  throughout,  and  that  is  easier  than  with 
a  sight  mounted  on  a  gun.  As  a  matter  of  fact,  the  Battery 
C!ommander  can  estimate  the  deviations  just  as  accurately, 
using  the  known  length  of  the  target  as  a  guide,  and  with  a  great 
deal  less  trouble  and  confusion. 

In  my  opinion  the  sooner  Battery  Commanders  of  rapid  fire 
batteries  discard  the  system  of  having  their  gun  pointers  observe 
splashes,  and  also,  insist  on  accuracy,  rather  than  rapidity,  of 
fire,  the  better  it  will  be  for  our  target  practice  records. 

Some  experiments  which  were  made  at  this  post  last  year 
in  connection  with  3-inch  target  practice,  may  be  of  interest 
to  commanders  of  similar  batteries. 

Under  authority  of  the  District  Commander,  the  writer 
had  the  splashes  in  some  of  the  3-inch  practices  photographed, 
and  it  was  found  that  it  could  be  done  without  great  difficulty. 
Two  cameras  with  operators  were  used  and  two  assistants. 
One  of  the  latter  watched  the  splashes,  counting  out  aloud  as 
the  shots  fell,  the  other  recorded.  A  splash  from  a  3-inch  pro- 
jectile remains  visible  from  three  to  six  seconds,  depending  on 
the  state  of  the  water,  and  the  camera  operators  exposed  alter- 
nately at  intervals  of  three  to  four  seconds.  The  recorder  had 
a  blank  prepared,  with  a  column  for  each  operator,  and  when 
a  camera  clicked,  he  noted  in  the  proper  column  the  number 
of  the  last  splash  announced  by  the  other  assistant.  It  was 
thus  known  at  just  what  splash  each  exposure  was  made,  and  it 
was  not  difficult  to  read  the  films  afterwards.  In  this  connec- 
tion it  should  be  noted  that  it  is  easier  to  see  on  the  film  than 
it  is  on  the  print  taken  from  it,  particularly  if  the  film  is  at  all 
thin;  a  splash  is  frequently  quite  clear  on  the  latter  and  yet  cannot 
be  seen  at  all  on  the  print.  Fig.  5  affords  an  illustration  of  this. 
Three  splashes,  indicated  above,  are  there  barely  discernible, 
but  are  quite  distinct  on  the  films.    Another  is  shown  in  Fig.3. 

A  splash  frequently  appears  on  two  consecutive  films.  The 
distance  from  the  target,  and  its  general  appearance  (being  less 
distinct  on  the  later  film)  are  usually,  sufficient  to  show  which 
splashes  are  thus  duplicated. 

The  photos  accompanying  this  are  from  a  practice  thus 
photographed,  and  show  fourteen  different  splashes;  the  first 
and  one  near  the  last  being  lost.  It  makes  very  little  difference 
which  particular  one  is  lost,  the  point  to  be  careful  about  is  in 
the  duplication  of  splashes.  It  is  better  to  reject  than  to  record 
two  shots  where  there  was  really  only  one.    As  an  example, 


Fig.  1.    Shot  2 


Fig.  2.    Shots  2  to  5 


Fig.  3.    Shots  6  to  9 


Fig.  4.    Shots  8  to  12 


FiQ.  6.    Shots  11  to  16 
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take  Fig.  5.  A  little  to  the  left  of  the  target  will  be  seen  three 
splashes  very  close  together.  These  have  been  considered  as 
one  splash.  It  may  be  more,  (there  is  one  missing  about  that  time) 
but  there  is  no  certainty  on  that  point,  and  to  be  on  the  safe 
side,  the  appearance  is  attributed  to  the  projectile  skimming 
the  surface  of  the  water  before  rising  on  a  ricochet.  The  splash 
in  Fig.  1  and  the  one  marked  in  Fig.  2  are  plainly  the  same  splash, 
being  caused  by  the  second  shot.  Experience  has  shown  that 
ricochets  are  always  too  far  off  to  be  included  in  the  field  of  the 
lens,  so  there  is  no  danger  of  mistaking  a  ricochet  for  a  first 
splash. 

The  center  of  impact,  determined  from  these  fourteen 
splashes  was  40  yards  over,  the  extreme  deviations  being  6  yards 
short  and  97  over.  The  actual  range,  as  determined  afterwards 
from  the  plotting  board,  was  1645  at  the  first  shot  and  1630 
at  the  end  of  the  series.  Making  allowance  for  the  fact  that 
the  first  two  shots  were  fired  from  one  gun  before  the  other  three 
commenced,  the  mean  range  was  1635  yards.  This  gives  1675 
as  the  range  to  the  center  of  impact.  The  guns  were  laid  on  a 
corrected  range  of  1660.  The  first  two  trial  shots  fell  at  the 
range  of  the  target,  the  third  was  32  yards  over,  giving  an  average 
of  11  yards  over.  Therefore,  had  the  record  shots  conformed 
exactly  to  that  result,  the  range  to  their  center  of  impact  would 
have  been  1671,  varying  only  four  yards  from  that  actually 
obtained,  as  determined  from  the  photos. 

The  danger  space  was  about  125  yards,  so  all  were  direct 
hits  for  range,  except  one  short.  There  were  ten  actual  hits 
on  the  target,  all  being  in  the  front  half,  which  would  indicate 
that  the  deflection  announced  by  the  B.  C.  was  erroneous  and 
caused  the  misses. 

Seven  of  the  fourteen  splashes  were  in  a  zone  24  yards  wide, 
12  yards  on  each  side  of  the  center  of  impact.  Since  the  width 
of  the  50%  zone  is  twice  the  probable  error,  this  would  indicate 
that  the  probable  error  of  that  battery  was  about  12  yards. 
It  is  only  an  indication  of  course,  as  the  guns  were  not  laid  with 
sufficient  accuracy,  nor  was  the  rest  of  the  data  obtained  with 
the  necessary  precision,  for  a  proper  determination  of  probable 
errors,  but  it  clearly  shows  what  the  guns  are  capable  of 
doing. 

Photos  thus  obtained  and  used  in  connection  with  the  firing 
data,  can  be  made  of  great  value  by  a  B.  C.  who  wishes  to  trace 
his  errors  and  improve  his  shooting,  and  who  wants  to  know 
what  his  guns  will  do. 


A  SIMPLE  METHOD  OF  INDICATING  AND 
IDENTIFYING  TARGETS 

By  Captain  HAROLD  E.  CLOKE,  Coast  Artillery  Corps 


The  following  method  of  identification  and  indication  of 
targets  has  been  tried  in  the  first  fire  command  at  Fort  Williams, 
Maine,  for  over  two  years. 

The  system  is  so  simple  and  easy  to  understand  that  it  seems 
unnecessary  to  go  into  many  details.  The  fundamental  object 
of  the  system  was  to  reduce  it  to  basic  simplicity,  rapidity  and 
reliability.  However,  in  order  to  make  it  clearly  understood 
I  will  illustrate  it  by  explaining  the  conditions  which  actually 
obtain  in  this  particular  fire  command. 

The  command  is  composed  of  four  batteries  B-1  (two  6''), 
B-2  (two  12"),  B-3  (two  10'')  and  B4  (three  10"). 

They  are  designated  as  Bl,  B2,  B3,  and  B4  for  convenience. 
Each  primary  and  B.  C.  station  phone  are  bridged  on  the  fire 
commander's  line.  The  booths  in  the  F.C.  station  are  connected 
to  the  observing  room  by  speaking  tube  and  a  m^aphone 
is  connected  to  all  tubes  coming  into  same.  The  fire  commander's 
observation  telescope  is  supplied  with  a  scale  and  pointer  and 
the  telescope  with  a  vertical  hair.  This  was  done  at  the  post. 
The  scale  reads  to  even  degrees  only. 

The  time  interval  system  differs  from  the  standard  in  that 
the  old  style  master  clock  is  connected  to  the  signal  busses  at 
the  F.  C.  S.  B.  room  and  a  strap  switch  with  vibrator  is  installed 
in  the  observing  room  near  observation  telescope  of  the  fire 
commander's  station.  It  is  thus  seen  that  all  time  interval 
bells  ring  simultaneously  and  by  means  of  the  key  and  vibrator 
the  fire  commander  can  give  a  signal  to  all  batteries  at  the  same 
time. 

No  permanent  change  in  the  standard  fire  control  system 
has  been  made.  To  change  to  the  standard  would  require  but 
a  few  seconds. 

In  order  to  obviate  the  necessity  of  plotting,  predicting 
and  relocating,  a  tabular  difference  chart  has  been  computed 
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for  each  observer  at  the  primary  station  and  the  B.  C.  Station 
of  each  battery.  These  tables  hang  over  the  eyepieces  of  each 
instrument.  There  are  two  stations  which  require  no  relocation 
as  they  are  but  10  or  15  yards  distant  from  the  fire  commander's. 
The  B.  C.  stations,  however,  require  difference  tables. 


Sample  of  Azimuth  Difference  Table. 
All  azimuth  differences  are  to  added. 


F'  to  3-3. 


Azimuth 

o 

Range -Yards. 

8000 

7000 

6000 

o 

0.75 
1.40 

1 
5000           4000     1     3000 

etc. 

220 
230 
240 
250 

o 

0.50 
1.05 
1.40 
1.80 

o 

0.60 

1.30 

etc. 
<< 

o 

0.90 
1.60 

O             1              o 

1.10           1.50 
1.95           2.80 

The  method  then  is  as  follows:  The  fire  commander  turns 
his  telescope  on  the  target  to  be  identified  and  commands:  Bl, 
B2,  B3  or  B4,  or  All  Batteries,  Target-Azimuth  212.00,  Range  4500. 
This  is  conveyed  simultaneously  to  the  primary  and  B.  C.  stations 
designated.  The  azimuth  is  ''set  forward"  and  the  range  esti- 
mated by  the  fire  commander  in  round  numbers.  The  approxi- 
mate range  only  is  understood  by  the  primary  and  B.  C.  stations. 
Each  observer  at  the  primary  and  B.  C.  stations  now  adds  or 
subtracts  mentally  the  azimuth  difference  as  shown  on  the  tabu- 
lar difference  chart  card  and  sets  his  instrument  at  the  relocated 
azimuth. 

The  fire  commander  now  waits  until  the  target  passes  the 
vertical  hair  of  his  instrument  and  when  it  does  he  presses  the 
strap  key  and  thus  signals  each  station.  The  target  selected 
should  now  be  very  close  to  the  vertical  hair  of  the  observing 
instruments  of  the  primary  and  B.  C.  stations.  After  a  litttle 
drill  it  has  been  found  unnecessary  to  indicate  by  any  "set  for- 
ward" point  at  all.  The  target  can  be  indicated  very  readily 
by  sending  in  an  azimuth  slightly  in  advance  of  the  target  and 
an  approximate  range.  Azimuth  instruments  are  all  that  are 
necessary  for  identifying  at  the  primary  or  the  B.  C.  stations. 

There  is  another  advantage  in  equipping  the  whole  fire  com- 
mand with  a  simultaneous  time  system  and  that  is  in  checking 
one  horizontal  base  with  another  or  one  horizontal  with  a  vertical. 
It  wo  ks  very  nicely  in  orienting  instruments  where  datum  points 
are  scarce.    Another  advantage  is  in  the  firing  of  salvos.    The 
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fire  commander  can  with  his  key  and  vibrator  indicate  the  time 
to  fire  a  salvo  if  all  batteries  can  keep  their  guns  on  the  target 
at  all  times, — so  that  when  all  batteries  have  reported  ready, 
the  salvo  can  be  fired. 

Of  course  the  simplest  method  of  all  in  indicating  targets 
is  to  tell  what  it  is  and  where  it  is.  But  this  is  not  so  easy  to 
execute  in  practice  as  it  sounds  in  theory.  There  have  arisen 
many  cases  in  my  experience  when  it  has  been  impossible  to 
identify  by  this  method  although  it  can  be  done  in  the  majority 
of  cases. 

This  system  could  properly  be  called  an  "  azimuth-diflference- 
table"  method.  If  it  is  practiced  always,  it  is  quicker  than  the 
method  by  description  and  it  is  always  reliable,  if  the  battery 
commander  reports  after  each  identification  a  simple  descrip- 
tion of  the  target  identified. 

The  data  for  the  construction  of  these  difference  tables 
can  be  taken  from  the  fire  commander's  plotting  board  by  insert- 
ing the  pantograph  arm  in  the  hole  corresponding  to  the  station 
required  and  tabulating  the  differences  in  azimuth  between  the 
limits  of  the  sector  of  fire  for  every  500  or  1000  yards  range  and 
for  every  5  or  10  degrees. 

Another  method  of  determining  the  relocated  azimuth  as 
well  as  range  and  which  is  simple  and  easy  to  construct  at  the 
post  and  which  can  be  used  on  the  harbor  chart  is  as  follows: 

Buy  a  bristol  board  protractor  with  a  radius  of  4  to  6  inches. 
Number  the  circle  so  as  to  include  the  entire  sector  of  fire  of  the 
battery.  Plot  the  station  for  which  relocations  are  to  be  made 
by  polar  coordinates,  that  is  if  the  station  be  at  275  degrees 
and  350  yards  from  the  F'  make  a  point  with  a  circle  around  it 
at  that  position  on  the  protractor.  If  this  bristle  board  be 
mounted  on  a  tin  back  and  a  small  pin  be  soldered  into  the 
center  as  a  pivot  it  will  be  found  more  convenient. 

To  use  the  device:  Set  the  range  arm  at  the  range  and 
azimuth  of  the  target  on  the  harbor  chart.  Slide  the  protractor 
till  the  pin  is  at  the  given  range,  then  turn  the  protractor  until 
its  azimuth  circle  intersects  the  range  arm  at  the  given  azimuth 
(facing  the  zero  of  the  range  arm  the  protractor  should  be  used 
with  the  semicircle  from  you).  Now  move  the  range  arm  until 
its  edge  cuts  the  station  to  be  relocated.  The  relocated  azimuth 
is  read  on  the  azimuth  circle  of  the  harbor  chart  and  the  relo- 
cated range  on  the  range  arm  direct. 

1^  ^JThis  form  of  difference  chart  has  been  used  by  a  six-inch 
battery  at  this  post  for  over  a  year.    I  first  used  it  at  Fort  Baker, 
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California,  in  1902,  It  was  found  satisfactory  in  every  respect 
save  one  and  that  was  durability.  The  paper  mounted  on  tin 
peeled  off  and  the  numbers  printed  on  it  wore  off.  The  pin 
through  the  center  was  also  poorly  soldered  in  and  worked 
loose  by  the  end  of  the  season. 

An  aluminum  circular  disc  4'  in  diameter,  nicely  graduated, 
with  a  beveled  edge  and  a  neat  substantial  center  pin  would 
be  found  moat  satisfactory,  I  am  sure,  for  all  batteries  requiring 
difference  charts,  or  in  fire  conunands  that  were  not  provided 
with  any  better  means  of  relocation. 


PROFESSIONAL  NOTES 


THE  EROSION  OF  GUN  TUBES  AND  HEAT  PHENOMENA  IN 

THE  BORE  OF  A  GUN 

By  Captain  H.  J.  Jones,  A.  O.  D.,  Inspector  of  Ordnance  Machinery 

(Extract) 

No.  I 

The  erosion  of  gun  tubes  has  long  been  the  most  intractable  problem 
connected  with  the  employment  of  heavy  ordnance,  and  current  progress 
being  in  the  direction  of  increasing  the  caliber  of  the  largest  guns  the  problem 
of  erosion  has  become  of  very  great  importance.  The  employment  of  guns 
of  a  large  caliber  is  probably  due  to  recognition  of  the  very  great  destructive 
effect  of  large  capacity  high  explosive  shell ;  and  the  gradual  increase  of  muzzle 
velocity  to  the  importance  of  flatness  of  trajectory,  and  length  of  danger 
space.  But  these  undoubted  benefits  involve  the  grave  disadvantage  of  a 
shortened  life  to  the  inner  tube,  and  of  greater  irregularity  in  the  performance 
of  individual  guns  of  the  same  nature  and  mark. 

The  following  is  an  attempt  to  bring  into  prominence  the  principle  factors 
concerned  in  the  erosion  of  gun  tubes,  and  to  indicate  some  quantitative 
aspects  of  the  operation : — 

CHARACTERISTICS    OF    EROSION    ESTABLISHED    BY    GENERAL    EXPERIENCE 

1.  Erosion  appears  in  two  forms  (a)  a  general  enlargement  of  the  bore, 
called  wear;  (6)  a  local  guttering  or  pitting,  called  scoring. 

2.  A  gun  may  exhibit  contemporaneous  wear  and  scoring,  or  pronounced 
wear  with  little  scoring,  or  pronounced  scoring  with  little  wear.  The  mode 
in  which  erosion  will  probably  appear  is  determined,  for  any  specified  steel 
and  ballistic  conditions,  by  the  ratio  of  cubic  inches  of  gas  to  square  inches 
of  exposed  surface  at  the  position  of  maximum  pressure;  but  the  character 
and  rate  of  progress  of  erosion  depends  also  on  the  quantity  of  heat  pro> 
duced  per  unit  weight  of  the  propellant,  and  probably  on  the  percentage 
volume  of  CO,  and  steam  in  the  products  of  combustion,  and  the  effect  of  the 
solid  products  of  combustion  on  the  emissivity  of  the  surface  of  the  bore, 

3.  A  gun,  which  has  less  than  about  1.3  to  1.4  cubic  inches  of  gas  per 
square  inch  of  exposed  surface — including  the  obturator  and  base  of  the 
projectile — at  maximum  pressure,  will  usually  wear  only  for  a  short  period 
of  the  probable  life  of  its  inner  tube,  scoring  beginning  at  an  early  stage. 

4.  A  gun,  which  has  more  than  about  13  to  1.4  cubic  inches  of  gas  per 
square  inch  of  exposed  surface  at  maximum  pressure,  will  usually  wear  for 
a  considerable  period  of  the  probable  life  of  its  inner  tube  before  scoring  begins. 
These  figures  refer  to  modern  types  of  ordnance  using  a  nitrated  cellulose 
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propellant  of  the  cordite  type.  The  guns  would  be  from  45  to  50  calibers 
in  length,  and  have  a  muzzle  velocity  from  2500  feet  to  3000  feet  per  second, 
with  maximum  pressures  from  17.5  to  20  tons  per  square  inch.  With  these 
guns  the  ratio  V — cubic  inches  of  gas — to  S — square  inches  of  surfaces — at 
maximum  pressure,  varies  from  about  3.00  for  a  12-inch  to  1.43  for  a  6-inch, 
and  0.45  for  a  three-pounder.  Owing  to  the  above-mentioned  fact,  that 
scoring  begins  at  an  early  stage  with  guns  below  from  5-inch  to  6-inch  caliber, 
and  at  a  later  stage  with  guns  above  6-inch  caliber,  it  is  usual  to  condemn — 
for  replacement  of  the  inner  tube — the  smaller  natures  when  scoring  has 
reached  a  prescribed  limit,  and  the  larger  natures  when  wear  plus  sc(N*ing 
has  reached  a  prescribed  limit. 

5.  The  wear  of  individual  guns  of  a  specified  nature,  after  firing  an 
equivalent  number  of  full  charges,  approximates  to  the  mean  wear  for  all 
guns  of  that  nature,  but  these  guns  may  show  very  remarkable  differences 
in  the  rate  of  progress  of  scoring. 

6.  The  rate  of  progress  of  erosion  is  greatly  accelerated  by  rapid  contin- 
uous firing. 

7.  Propellants  are  often  said  to  give  characteristic  wear  and  scoring, 
until  scoring  becomes  excessive.  Thus  the  wear  with  nitrated  celluloses 
is  more,  generally,  than  the  wear  with  charcoal  powders,  but  the  scoring  is 
less.  Charcoal  powders  frequently  gave  practically  no  wear,  but  excessive 
scoring.  It  must  not  be  overlooked,  however,  that  as  improved  propellants 
are  taken  into  use,  so  also  are  improved  steels,  and  better  methods  of  forging 
and  heat  treatment;  so  that  the  erosive  properties  of  charcoal  powders,  for 
instance,  as  compared  with  cordite,  have  been  determined  from  general  expe- 
rience with  an  inferior  grade  of  steel,  and  lower  pressures  and  muzzle  veloci- 
ties than  those  now  in  use. 

8.  With  the  loading  density  common  to  modem  ordnance  the  character 
of  erosion  appears  to  be  unaffected  by  the  form  of  the  propellant  elements, 
provided  the  elements  are  such  as  to  give  moderate  rates  of  pressure  rise, 
and  retain  throughout  combustion  their  characteristic  geometric  form.  With 
multi-perforated  powders  there  is  great  danger  of  the  propellant  elements 
being  broken  up  into  small  pieces,  giving  rise  to  excessive  pressures  and  tem- 
peratures. 

9.  The  lands  are  usually  worn  considerably  more  than  the  grooves, 
particularly  with  high  velocities  and  large  calibers.  Exceptions,  however, 
have  been  noted.  The  wear  is  usually  taken  to  be  indicated  by  the  increase 
in  diameter  of  the  bore,  measured  across  the  lands;  but  it  is  to  be  noticed  that 
this  increase  in  diameter  may  not  be  due  to  wear — removal  of  metal — at  all, 
but  to  flattening  of  the  lands  by  the  pounding  action  of  the  steel  projectile, 
which  is  known  to  have  excentric  motion  down  the  bora  It  appears  to  be 
general  for  all  calibers  that  wear  proceeds  at  a  decreasing,  and  scoring  at  an 
increasing  rate.  Thus  with  a  modem  Q.  F.  field  gun  of  about  3-inch  caliber 
the  B.v&rsige  wear  of  the  bore,  excluding  the  scored  area  at  the  commencement 
of  the  rifling,  is  about  one-thousandth  of  an  inch  per  100  rounds  for  the  first 
500  rounds,  one-half  of  this  rate  for  the  next  500  rounds,  and  practically  ceases 
after  1500  to  2000  rounds. 

Scoring  begins  indifferently  at  the  topsides,  or  bottom  of  the  bore,  and 
wear  is  rarely  uniform,  the  bore  increasing  in  diameter  sometimes  vertically, 
sometimes  horizontally,  varying  throughout  its  length. 

11.    Scoring  usually  commences  on  the  front  slope  of  the  chamber,  an  inch 


" 


298  PROFESSIONAL  NOTES 


or  80  immediately  in  rear  of  the  commencement  of  the  rifling.  The  b<»^ 
will  be  scored  for  the  first  2  to  10  calibers  of  the  rifling.  Scoring  appears 
first  as  isolated  patches,  or  as  narrow  strips  of  con  iderable  length,  the  strips 
and  patches  ultimately  merging  as  scoring  proceeds.  Scoring  usually  occurs 
first  on  the  driving  edge  of  the  rifling,  and  along  tool  marks,  &c. ;  the  bottom 
of  the  grooves  and  the  loading  edge  of  the  rifling  remaining  smooth.  Ulti- 
mately the  first  few  calibers  of  the  rifling  may  be  obliterated,  the  eroded  area 
being  gradually  extended  towards  the  muzzle  and  not  towards  the  chamb^. 
When  short  cartridge  cases  are  in  use  with  Q.F.  guns,  annular  erosion  occurs 
immediately  in  front  of  the  case,  for  half  an  inch  or  so,  the  remainder  of  the 
chamber  to  the  front  being  comparatively  clear. 

12.  Scoring  is  practically  unknown  at  the  rear  end  of  the  chambo*, 
or  in  an  explosion  vessel,  provided  no  leakage  of  gas  takes  place;  and  wear  is 
not  appreciably  affected  by  altering  the  material  of  the  driving  band. 

13.  With  a  gun  of  given  length  of  rifling,  an  increase  in  muzzle  velocity 
is  invariably  accompanied  by  an  increased  rate  of  ^ osion,  when  using  the  same 
nature  of  propellant  at  a  high^  loading  density. 

14.  The  erosion  of  a  gun  steel  appears  to  have  little  dependence  on  its 
physical  properties,  tensile  strength,  hardness,  specific  heat,  conductivity, 
&c.  But  a  small  alteration  in  structure,  and  the  nature  and  extent  of  forging 
done  on  the  metal,  together  with  the  efficiency  of  the  heat  treatment,  greatly 
affects  t^e  power  of  resisting  ^osion.  This  is  to  be  expected,  since  erosion 
is  primarily  a  question  of  heat  transfer  to  the  skin  of  the  rifling,  and  the  result- 
ing alteration  of  structure  in  the  metal  affected;  and  the  heat  transfer  depends 
greatly  on  the  m^e  roughness  and  emissivity  of  the  surface  of  the  metal. 

15.  Acc<x*ding  to  present  practice  a  i^(f  to  ^  per  cent,  forged  carbon 
steel  is  found  to  be  the  best  for  resisting  erosion.  The  nickel  and  nickel- 
chrome  ferro-alloys,  are  not  in  general  use  for  inner  tubes,  although  they  may 
be  employed  for  outer  jackets,  &c.  The  nickel  ferro-alloys  appear  to  be  par- 
ticularly susceptible  to  changes  in  heat  treatment,  modifications  of  structure 
taking  place  at  comparatively  low  temperatures,  giving  rise  to  a  want  of 
uniformity  throughout  a  forging.  A  higher  percentage  of  carbon  content 
than  about  i\  per  cent.,  gives  a  crystalline  steel  liable  to  excessive  scoring; 
a  percentage  below  i\  to  excessive  wear. 

16.  The  erosive  properties  of  a  metal  are  usually  investigated  by  explod- 
ing charges  in  an  explosion  vessel  or  an  A.  P.  projectile,  fitted  with  a  plug, 
tapped  to  carry  a  small  cylinder  of  the  metal  to  be  tested.  The  cylinder 
would  have  a  through  conical  or  cylindrical  vent  of  from  0.15  inch  to  0.20  inch 
diameter  and  about  4  inches  in  length.  The  ability  of  the  metal  to  resist 
erosion  is  indicated  by  the  enlargement  of  the  vent  and  the  loss  of  weight  of 
the  cylinda*. 

17.  Microscopic  examination  of  the  bore  shows  that  the  surface  of  the 
rifling  is  covered  by  a  network  of  fine  hair  cracks,  very  similar  to  those  found 
on  dies  and  the  flanges  of  locomotive  wheels.  These  cracks,  or  skin  fractures, 
are  filled  with  particles  of  the  material  of  the  driving  band.  The  general 
direction  of  the  cracks  is  along  the  rifling,  and  they  are  most  numo^ous 
on  the  driving  edge.  Short  transverse  cracks,  about  0.1  inch  in  length,  are 
also  found.  The  front  slope  of  the  chamber  frequently  exhibits  perfect  exam- 
ples of  a  synmietrical  distribution  of  these  skin  fractiu*e6,  the  cracks  being 
disposed  at  120  degrees  to  each  other,  like  the  cracks  in  a  dried  film  of  mud. 

18.  The  erosion  of  metallic  surfaces  by  the  action  of  liquids  or  gases 
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is  not  uncommon,  but  in  all  cases,  excepting  that  of  cutting  by  the  oxy-acety- 
lene  flame,  the  action  takes  place  at  comparatively  low  temperatures  and  at 
an  extremely  slow  rate,  many  hundreds  of  hours'  continuous  action  being 
necessary  to  produce  an  effect  comparable  to  that  exhibited  by  an  eroded 
gun  tube.  The  gradual  enlargement  of  leaks  in  castings  when  under  hydraulic 
or  steam  pressure  and  the  local  erosion  of  propelled  and  turbine  blades  are 
cases  in  point.  Parsons,  for  instance,  found  that  wet  steam  at  a  high  velocity 
exercised  a  marked  coding  effect  on  hard  metals,  and,  as  a  consequence,  the 
steam  velocity  in  a  Parsons  turbine  is  much  lower  than  in  other  types.  A 
hand  file  was  placed  in  a  jet  of  wet  steam  issuing  at  100  lb.  per  square 
inch  absolute  into  a  vacuum  of  about  1  lb.  absolute.  After  145  hours 
the  steel  was  «*oded  ^  inch  deep,  as  if  it  had  been  sand  blasted.  In 
other  cases  of  erosion  chemical  or  electro-chemical  action  plays  an  important 
part,  metallic  oxides  being  formed,  which  are  removed  by  the  mere  abrasive 
action  of  the  gases.  The  oxy-acetylene  torch,  with  acetylene  and  oxygen 
issuing  at  about  10  lb.  per  square  inch,  will  cut  a  1  inch  slot  in  the  edge  of  a 
1  inch  steel  plate  in  less  than  6  seconds.  In  this  case  we  have  temperatures 
of  the  order  of  3000  degrees  Cent.,  but  a  comparatively  low  gas  velocity. 

Consideration  of  the  above  general  chsuracteristics  of  «*osion  leads  to 
the  conclusion  that  the  erosion  of  a  gun  tube  must  be  due,  either  separately 
or  conjointly,  to — 

1.  The  mere  mechanical  abrasive  action  of  the  highly  heated  gases, 
the  unbumt  portion  of  the  charge,  the  driving  band,  or  the  body  of  the  pro- 
jectile on  the  skin  of  the  rifling,  which  has  been  raised  in  temperature  by  con- 
tact with  the  white-hot  gases. 

2.  The  chemical  action  of  the  products  of  explosion. 

—The  Engineer,  March  24,  1911. 


EFFECT  OP  TEMPERATURE  ON  THE  SKIN  OF  THE  RIFLING 

We  have  seen  from  the  general  characteristics  of  erosion  that  two  dis- 
tinct features  are  present,  one  of  which — scoring — proceeds  at  a  rapidly 
increasing  rate,  when  it  has  once  commenced;  and  the  other — wear — which 
is  general  throughout  the  bore,  and  proceeds  at  a  decreasing  rate.  And 
when  we  examine  the  surface  of  the  bore  itself,  whether  scored  or  worn,  or  not, 
we  note  that  it  is  covered  with  a  network  of  flne  hair  cracks,  and  has  taken 
on  a  glass  hard  surface,  which  frequently  cannot  be  worked  by  a  flle  or  scraper. 
The  fine  hair  cracks  are  most  numerous  whtfe  the  metal  is  exposed  to  the 
highest  temperatures,  and  where  the  pressure  of  the  driving  band  and  body 
of  the  projectile  on  the  rifling  is  greatest.  It  is  thus  important  to  note  the 
nature  of  the  forces  which  act  on  the  surface  of  the  rifling. 

A  mod^n  projectile,  when  loaded  in  a  gun,  does  not  lie  axially  with  the 
bore.  .  It  is  more  or  less  supported,  at  the  rear,  by  the  grip  of  the  rifling  on 
the  driving  band,  and  since  the  clearance  between  the  diameter  of  the  pro- 
jectile and  the  diameter  of  the  bore  across  the  lands  is  from  0.04  inch  to  0.05 
inch,  it  follows  that  the  fore  part  of  the  projectile  is  resting  on  the  rifling, 
and  the  base  is  held  obliquely  by  the  driving  band.  On  ignition  of  the  charge 
the  band  is  engraved,  and  the  forward  motion  of  the  projectile  causes  the 
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nose  of  the  shell  also  to  take  the  rifling.  With  a  uniform  twist  it  is  possible 
that  the  projectile  may  proceed  down  the  bore  with  the  nose  as  well  as  the 
driving  band  carrying  the  rotation  thrust;  but  with  a  variable  twist  some 
readjustment  must  be  made,  since  the  rifling  at  the  nose  will  tend  to  give 
one  speed  of  rotation  and  the  rifling  at  the  driving  band  another  speed.  And 
the  readjustment  consists  either  in  distorting  the  band,  or  in  re-engraving 
it  or  the  nose  of  the  projectile,  the  familiar  multiple  engraving  being  the 
result. 

But,  in  addition,  we  have  to  note  that  the  bore  of  the  gun  is  by  no  means 
rigid.  A  12-inch  50-caliba*  gun  has  a  length  of  about  36  feet  imsupported 
in  front  ,of  the  cradle,  and  this  very  stifif  cantilev^  has  a  maximum  deflection 
of  the  muzzle  below  the  prolongation  of  the  axb  of  the  bore  at  the  cradle  of 
about  0.2  inch,  corresponding  to  an  angular  deflection  of  between  4  and  5 
minutes  at  the  muzzle.  The  unsupported  muzzle,  on  the  imposition  of  firing 
stresses,  vibrates  about  its  fixed  end  in  the  cradle,  from  130  to  140  vibrations 
per  second  being  the  average  for  a  12-inch  50-caliber  gun  wired  to  the  muzzle. 
It  is  thus  seen  that,  not  only  is  a  projectile  eccentric  to  the  bore  from  the 
first  instant,  but  that  also  it  has  to  partake  of  the  vibratory  movement  of  the 
muzzle  as  it  proceeds  down  the  bore;  and  since  the  center  of  the  muzzle  moves 
through  a  distance  of  about  i  inch  up  and  down,  during  the  time  the  projec- 
tile takes  to  pass  down  the  bore,  it  is  obvious  that  there  must  always  be  a 
radial  thrust  on  the  top  of  the  lands  acting  on  the  projectile  to  make  it  con- 
form to  the  vibratory  state  of  the  bore  at  the  particular  instant.  Since  the 
clearance  is  small,  it  is  probable  that  about  one-sixth  of  the  lands  are  under 
pressure  from  the  nose  of  the  projectile  at  any  time.  In  the  old  short  and 
rigid  smooth  bores,  with  large  windage,  the  projectile  proceeded  down  the 
bore,  bouncing  from  one  side  to  the  other.  In  the  modem  gun  of  great  length 
the  same  bouncing  action  takes  place,  but  due  to  a  different  cause. 

Taking  the  instant  when  the  projectile  is  at  the  muzzle,  and  assuming 
the  simple  case  of  simple  harmonic  vibration  of  the  bore,  we  are  able  to  cal- 
culate the  acceleration  of  the  bore  in  a  direction  transverse  to  the  motion 
of  the  projectile,  and  this  must  equal  the  transverse  acceleration  of  the  projec- 
tile itself  at  that  point.  Multiplying  by  the  mass  of  the  projectile,  we  have 
a  measure  of  the  total  radial  thrust  of  the  bore  on  the  side  of  the  projectile, 
and  hence  of  the  intensity  of  thrust  on  the  lands.  Calculation  shows  that  (at 
a  gun  of  the  type  of  the  modern  50-caliber  12-inch,  a  flattening  of  the  lands 
is  to  be  expected  at  the  muzzle;  and  probably  excessive  wear.  Since,  as  a 
rule,  the  bottom  of  the  grooves  would  not  be  in  contact  with  the  body  of  the 
projectile;  the  wear  and  increase  of  diameter  would  be  confined  to  the  lands 
alone.     Experience  shows  this  to  be  the  case. 

Also  it  is  to  be  expected  that  the  continued  pounding  and  scrubbing 
action  of  a  steel  projectile  on  the  top  of  the  lands  will  result  in  the  surface 
becoming  hard  and  polished,  and  give  rise  to  skin  fractures,  indicating  increases 
in  surface  density,  irrespective  of  any  temperature  effect.  And  hence,  if  we 
look  upon  the  general  wear  of  the  bore,  excluding  the  part  where  scoring  takes 
place,  as  due  in  the  main  to  the  friction  of  a  steel  projectile,  and  not  to  the 
gaseous  products,  we  get  an  explanation  of  the  fact  that  wear  proceeds  at  a 
decreasing  rate.  The  surface  of  the  bore  is  at  first  comparatively  soft,  but 
the  scrubbing  action  of  the  projectile — quite  distinct  from  the  friction  of  the 
driving  band — aided  by  the  heatings  and  quenchings  on  firing,  causes  the 
surface,  particularly  the  top  of  the  lands,  to  become  smooth  and  hard,  and 
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thus  the  removal  of  surface  material  by  the  mere  forces  of  friction  is  retarded. 
Further,  it  is  to  be  noted  that  an  enlargement  of  the  bore  does  not  necessarily 
mean  wear;  at  the  muzzle,  at  any  rate,  it  would  generally  mean  the  flattening 
of  the  lands. 

The  effect  of  violent  temperature  strains  in  the  skin  of  the  rifling  is  to 
produce  the  well-known  shrinkage  cracks,  and  when  the  maximum  tempera- 
ture approaches  the  A  Ci  point,  to  cause  very  profound  changes  in  structure, 
these  changes  being  probably  facilitated  by  the  friction  of  the  projectile, 
the  driving  band,  and  the  products  of  combustion.  Guillet  has  examined 
the  modification  of  structure  in  the  edges  of  a  cut  made  by  erosion  with  an 
oxy-acetylene  flame.  He  found  the  change  of  structure  was  quite  local, 
only  a  small  thickness  of  metal  contiguous  to  the  cut  being  depreciated  in 
value.  Harbord  has  foimd  a  similar  modification  in  the  cut  made  by  a  tooth- 
less circular  saw,  the  temperature  in  this  case  being  purely  a  friction  effect. 
Micro-sections  from  the  bottom  of  the  saw  cut  showed  that  the  intense  local 
heating  had  changed  the  normal  structure  of  ferrite  and  pearlite  to  a  confused 
structure,  and  in  some  cases  the  change  was  so  marked  that  a  definite  struc- 
ture was  entirely  absent. 

Beilby  has  also  carried  out  most  fascinating  researches  into  the  structure 
of  the  surface  films  of  ductile  metals.  He  has  shown  that  the  surface  film 
of  a  metal  behaves  as  if  the  solid  particles  were  liquid.  Under  the  microscope 
a  polished  or  abraded  surface  appears  covered  with  a  viscous  fiuid,  the  surface 
molecules  exhibiting  a  remarkable  mobility  under  the  action  of  heat  at  com- 
paratively low  temperatures,  and  by  the  mere  mechanical  strain  of  abrasion. 
The  early  appearance  of  erosion  on  the  driving  edge  of  the  rifling  is  probably 
due  to  this  modification  of  surface  structure  under  heat  primarily  derived 
from  friction  with  the  projectile. 

COMPARATIVE  EFFECT  OF  FULL  AND  REDUCED  CHARGES,  AND  THE 

LIFE  OP  INNER  GUN  TUBES 

A  most  important  feature  of  erosion  is  its  lessened  rate  of  development 
with  reduced  charges.  And  since,  for  purposes  of  economy,  most  of  the  life 
of  an  inner  tube  is  spent  in  firing  reduced  charges,  it  is  necessary  to  formulate 
rules  governing  their  effect,  so  that  guns  of  the  same  type,  which  have  fired 
diiferent  proportions  of  full  and  reduced  charges,  may  be  directly  compared. 

Charges  are  compared  by  weight,  and  the  rule  governing  British  ordnance 
is  that  one  full  charge  =  4  three-quarter  charges  =*  16  half  charges.  That 
is  to  say,  the  same  shortening  of  the  life  of  an  inner  tube  is  brought  about 
by  firing  1  full,  or  4  three-quarter,  or  16  half  charges. 

Judging  from  the  maximum  temperatures,  pressures,  and  the  velocity 
at  maximum  pressure;  and  noting  the  rules  in  use  elsewhere,  one  is  inclined 
to  believe  that  the  effect  of  reduced  charges  is  considerably  understated  in 
the  above  rule,  and  that,  in  fact,  the  one  rule  cannot  be  made  to  suit  all  natures 
of  gun.  Erosion,  besides  being  a  matter  of  temperature  and  velocity,  is 
also  one  of  quantity  of  heat,  and  the  ratio  of  volume  to  surface.  • 

An  estimate  based  on  considerations  of  the  quantity  of  heat  absorbed 
by  the  walls  leads  to  the  conclusion  that  for  a  gun  of  12-inch  caliber,  the  rule 
should  be  1  full  =  2  three-quarter  =  6  half  charges. 

For  a  gun  about  6-inch  caliber,  1  full  =»  3  three-quarter  —  12  half 
charges. 
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And  the  first  quoted  rule,  for  guns  about  3-inch  caliber.     But  actual 
experience  can  alone  decide. 

^The  Engineer,  April  14,  1911. 


THE  CAUSES  OF  EROSION 

Guns  of  a  modem  type,  namely,  with  a  length  of  50  calibers  and  a  muzzle 
velocity  from  2500  feet  to  8000  feet  per  second,  differ  not  only  as  regards  the 
ratio  of  volume  to  surface,  but  also  in  the  size  of  the  propellant  elements  and 
the  mean  velocity  of  the  projectile  whilst  in  the  bore.  Thus,  the  nominal 
diameter  of  the  cords  for  modem  heavy  guns  is  as  follows,  the  numbers  rep- 
resenting the  diameta*  in  hundredths  of  an  inch  of  the  die  through  which 
the  cordite  is  pressed: — 

Gun 12  in.     9.2  in.     7.5  in.       6  in. 

Diameter  of  eatd  (c<x*dite  M.D.) 0.45       0.37        0.26         0.26 

On  the  other  hand,  the  length  of  the  rifling  in  calibers  is — 

Gun 12  in.       9.2  in.     7.5  in.      6  in. 

Travel  of  projectile,  calibers  40.6         40.0        42.6        44.3 

And  since  the  muzzle  velocity  is  about  the  same  for  all  four  guns,  it  follows 
that  the  mean  velocity  of  the  projectile  in  the  bm*e  is  considerably  higher  in 
the  6-inch  than  in  the  12-inch;  in  the  12-mch  the  muzzle  velocity  of  about 
3000  feet  per  second  is  reached  after  a  travel  of  40.6  feet,  and  in  the  6-inch 
after  22.15  feet. 

From  the  above,  two  impcMtant  results  follow.  We  see  that  increasing 
the  caliber  means  increasing  the  size  of  the  propellant  elements,  and  thus 
reducing  the  surface  of  combustion  per  pound  of  the  charge.  The  travel 
of  the  projectile,  up  to  the  occurrence  of  maximum  pressure,  is  as  follows: — 

Gun 12  in.  9.2  in.  7.5  in.  6  in. 

Travel  of  projectile  to  maximum  pres- 
sure (incalibers) 6.5  5.48  5.12  4.27 

Travel  (in  feet)    6.5  4.2  3.2  2.13 

On  the  other  hand,  at  maximum  pressure,  owing  to  the  greater  accelera- 
tion of  the  smaller  projectile,  the  velocity  of  the  projectile  would  be  of  the 
order  of  500  feet  per  second  for  the  12-inch  and  800  feet  per  second  with  the 
6- inch,  these  figures  being  understood  to  be  average  figures. 

Now  the  charge  is  completely  burnt  at  about  2  calibers  after  maximum 
pressure;  so  that  from  the  above  we  note  that  an  increase  in  the  caliber  not 

V 

only  means  an  increase  in  -  -,  but  also  in  the  total  time  to  which  the  bore  is 

8 

exposed  to  the  hot  gases,  and  in  the  time  of  exposure  when  the  tempo-ature 
is  highest.  A  modem  12-inch  gun  not  only  has  3  cubic  inches  of  gas  per 
square  inch  of  exposed  siurface  at  maximum  pressure,  as  compared  with 
1.43  cubic  inches  for  the  6-inch,  but  the  time  of  exposure  to  the  maximum 
temperature  is  about  4.5  times  as  long. 
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ESrosion,  then,  is  fundamentally  a  question  of  heat  transmission,  and 
the  pounds,  shillings,  and  pence  of  the  action  is  determined  by  the  propor- 
tionate effect  that  the  various  factors — temperature,  quantity  of  heat,  pressure, 
and  time  of  exposure — ^have  on  the  total  heat  units  transmitted. 

The  maximimi  tempo^ture  is  determined  by  the  density  at  maximum 
pressure,  and  is,  for  the  same  propellant  and  within  narrow  limits,  the  same 
for  all  gims  of  the  type  discussed.    The  quantity  of  heat  from  combustion 

V 

in  relation  to  the  surface  exposed  varies  according  to  the  linear  law  —  =  0.26d 

-^  0.12,  and  is  thus,  for  large  calibers,  practically  proportional  to  the  caliber. 
The  maximum  pressure  within  narrow  limits  is  also  the  same  for  all  guns. 
On  the  other  hand,  the  time  of  exposure  to  the  gases,  when  they  are  at  the 
highest  temperature,  varies  almost  as  the  square  of  the  caliber. 

For  British  guns  the  quantity  of  heat  transmitted  at  or  about  the  posi- 
tion of  maximum  pressure  has  been  reduced  to  a  quantity  proportional  to 

,  ,  ,, — :;7P**',  and  the  calculated  life  based  on  this  rule  is  as  follows: — 
v*  d  (d— 2) 

Table  Showing  Estimated  Probable  Life  of  Modem  Guns,  using 

Cordite  M.  D.  Charges. 


Caliber 


Muzzle  velocity  and  maximum  pressure. 


m. 
13.5 
12.0 
9.2 
7.6 
6.0 


3000  f.s. 

2750  f.s. 

2500  f.s. 

19  tons. 

18  tons. 

17  tons. 

120 

155 

210 

156 

200 

270 

280 

365 

490 

450 

690 

785 

775 

1010 

1350 

Calculated  by  rule,  L  = 


2J5  X  10'  , 
vH{d  -  2) 


►1.7 


Where  L  =  Life  in  equivalent  full  charge  rounds. 

V  =  Muzzle  velocity  in  thousands  of  feet  per  second. 

d  =  Caliber  in  inches. 

P  =  Maximum  pressure  in  tons  p^  square  inch. 

The  above  estimate,  which  indicates  the  probable  life  before  the  various 
guns  would  be  sentenced  for  repair  during  peace,  must  not  be  taken  as  an 
indication  of  the  limit  of  useful  life  of  these  guns  on  service.  Obviously, 
if  guns  were  allowed  to  remain  mounted  in  conmiissioned  ships  until  the 
limit  of  the  useful  life  of  their  inner  A  tubes  had  been  reached,  it  might  happen 
that,  on  mobilisation,  a  considerable  proportion  of  the  guns  would  be  witiiin 
a  few  rounds  of  their  limit  of  serviceability,  from  the  point  of  view  of  consistent 
shooting.  It  is  probable  that  the  above  estimate,  for  purposes  of  repair, 
can  be  increased  from  30  to  40  per  cent,  to  give  the  actual  life  of  serviceability. 

It  follows  from  the  above  general  considerations  that  erosion  can  hardly 
be  due  to  escape  of  gas  over  the  driving  band^^lnj^ first  place,  the  velocity 
of  the  gas  over  the  band  would  be  very  high,  oB^|^ime  of  exposure  at  any 
place  will  be  exceedingly  small.  In  the  secoi^^Re,  a  thin  stream  of  gas 
rushing  over  the  driving  band  would  be  rapidly  cooled,  and  in  any  case,  if 
erosion  of  the  steel  be  due  to  gas  escape  over  the  band,  we  should  naturally 
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expect  the  band  itself  to  suffer  great  erosion;  but,  as  a  matter  of  fact,  band 
erosion  is  most  uncommon.  It  is  also  apparent,  that  since  gas  escape  is 
greatest  over  the  bottom  of  the  grooves,  where  the  radial  thrust  on  the  band 
is  at  a  minimum,  erosion  should  occur  at  first  on  the  bottom  of  the  grooves 
if  it  be  due  to  leakage;  but,  as  a  matter  of  fact,  «*osion  occurs  first  on  the  driving 
edge,  where  the  pressure  is  greatest  and  where  there  is  probably  no  gas  escape 
at  all. 

REMEDY  FOR  EROSION 

The  question  now  arises  as  to  the  remedy  for  ^osion.  From  the  pre- 
ceding remarks  it  will  have  been  gathered  that  although  quantity  of  heat, 
velocity  at  or  about  the  position  of  maximum  pressure,  and  the  density  of 
the  products  of  combustion  at  maximum  pressiu*e  are  important,  in  so  far 
that  they  concern  the  rate  of  heat  transfer,  yet  the  predominating  factor  is 
mere  temperature.  The  quantity  of  heat  abs<M*bed  by  the  walls  is  propor- 
tional to  the  temperature  difference  when  by  conduction  and  convection; 
but  to  the  fourth  power  of  the  temperatiu*e  when  the  transfer  is  by  radiation. 
And  from  cooling  curves,  taken  with  fired  charges  giving  pressures  and  tem- 
peratures corresponding  to  those  found  in  a  gun,  we  infer  that  in  the  early 
stages,  of  cooling  radiation  plays  the  most  prominent  part. 

It  has  also  been  seen  that  the  remedy  for  erosion  is  not  to  be  sought  for 
in  the  discovery  of  a  steel  having  a  high  melting  point,  or  conductivity,  or 
degree  of  hardness.  The  heat  transfer  is  mainly  a  question  of  the  condition 
of  the  surface;  and  erosion,  of  the  modification  of  surface  structure  under 
violent  temperature  and  purely  superficial  strains. 

And,  further,  we  are  not,  even  in  a  remote  sense,  concerned  with  mere 
economy,  namely,  in  getting  as  many  foot-pounds  of  energy  per  pound  of 
charge  as  possible  out  of  our  ammunition.  Provided  changes  in  ammunition, 
to  insure  a  longer  effective  life  of  an  inner  tube,  do  not  involve  a  dispropor- 
tionate increase  in  weight  of  the  charge,  we  are  not  at  all  concerned  with  a 
lower  heat  efiiciency  from  our  gun  considered  as  an  engine. 

Modem  heavy  guns  have  already  reached  the  limit  of  permissible  length. 
Whether  "solid"  or  wire- wound  they  have  considerable  muzzle  droop,  and 
generally  excessive  ''whip'*;  and,  in  addition,  a  large  proportion  of  their 
length  \b  exposed  and  unprotected.  Consequently,  for  heavy  guns  of  the 
present  type,  that  is,  50-caliber  gims  with  a  muzzle  velocity  of  from  2500 
feet  to  3000  feet  per  second,  and  having  chamber  volumes  such  that  at  max- 
imum pressure  there  are  from  2.5  to  3.5  cubic  inches  of  gas  per  square  inch 
of  exposed  surface,  the  only  remedy  for  erosion  consists  in  reducing  the  maxi- 
mum temperature  and  increasing  the  mean  pressure.  In  oth^  w(M-ds,  the 
indicator  diagram  of  a  gun  has  to  be  modified  from  the  tjrpical  internal  com- 
bustion engine  type  to  that  of  a  steam  engine  with  a  late  cut-off.  The  length 
of  the  gun  and  the  number  of  expansions,  as  well  as  the  maximum  pressure, 
being  limited,  the  proposal  to  increase  the  mean  pressure  involves  an  increase 
in  muzzle  pressure.  And  an  increase  in  muzzle  pressure  means  a  less  efllicient 
heat  engine,  and  objectionable  blast  features  for  guns  mounted  in  ships. 

To  reduce  maximal  temperatures  and  increase  mean  pressures,  we  have 
to  make  use  of  compdflMltrges.  At  the  present  time  in  the  British  Service 
composite  charges  con^^of  a  main  charge  of  cordite  M.D.,  made  up  of  pro- 
pellant  elements  of  a  uniform  shape,  and  a  small  p^centage  of  the  same  pro- 
pellant  made  up  into  elements  of  small  size.     The  small  size,  exposing  a  large 
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surface,  is  easily  ignited,  and  bums  quickly,  and  thus  facilitates  the  uniform 
inflammation  of  the  larger  elements.  The  charge  is  thus  only  composite 
as  regards  the  mere  dimensions  of  the  elements;  chemically,  the  charge  is 
uniform. 

But  it  is  proposed  to  make  the  charges  composite,  not  only  as  regards 
size,  but  as  regards  chemical  composition.  This  may  be  done  in  several  ways. 
The  actual  explosive  may  have  incorporated  with  it  a  considerable  propcHtion 
of  a  salt  having  a  large  weight  of  water  of  crystallisation,  or  such  substances 
as  graphite,  and  certain  fats  and  soap,  &c.  But  a  preferable  method  is  to  mix 
with  the  main  propellant  a  proportion  of  explosive  having  a  very  low  poten- 
tial, or  even  a  non-explosive  substance,  the  mixture  being  a  mechanical  one, 
elements  of  the  low  potential  explosive  being  mixed  with  those  of  the  main 
charge. 

The  action  is  obvious,  and  is  well  illustrated  by  the  effect  of  incorporat- 
ing mineral  jelly  in  cordite  Mark  I  and  cordite  M.D.  Robertson  gives  the 
following  results  obtained  from  these  propellants,  with  and  without  mineral 
jelly: — 

C<x*dite  Mark  I.     Differences  due  to  the  Admixture  of  5  per  cent. 

Mineral  Jelly 

Density 0.1  0.2 

Heat  of  explosion  in  calories  per  granmie  water  gaseous  — 2 17  — 206 
Total  gases  (water  gaseous)  cubic  cents,  per  gramme 

at  0  deg.  Cent.  760  nmi +106  +115 

Theoretical  temperature  of  explosion  deg.  Cent — ^313  — 332 

Cordite  M.D.     Differences  due  to  the  Admixture  of  5  per  cent. 

Min^-al  Jelly 

Heat  units    —202        —170 

Total  gases +100        +101 

Temperature —327        —311 

Progress  along  these  lines  has  already  given  signal  results  with  internal 
combustion  engines.  Thus,  to  reduce  the  maximum  temperature  in  an  inter- 
nal combustion  engine,  without  a  reduction  in  power.  Clerk  admitted  air 
or  exhaust  products,  with  the  gaseous  charge,  at  a  pressure  of  about  25  lb.  per 
square  inch.  Keeping  the  amount  of  gas  constant  the  additional  pressure 
due  to  the  presence  of  the  diluent  air  or  inert  gas  gives  the  same  power  output, 
but  a  lower  maximum  temperature,  owing  to  the  heat  absorbed  in  raising 
the  temp^^ture  of  the  inert  gas.  By  this  means  Clerk  with  an  engine  10 
inches  by  18  inches  was  able  to  increase  the  efficiency  from  27.7  per  cent,  to 
33.4  per  cent.,  and  yet  Iowa*  the  maximum  temperature  from  1700  deg.  Cent, 
to  1200  deg.  Cent.  A  similar  result  has  been  achieved  by  Crossley.  When  a 
suitable  quantity  of  water  was  injected  into  the  cylinder  the  efficiency  was 
raised  to  37.4  per  cent.,  and  the  heat  loss  to  the  walls  lowered  by  29  per  cent. 

Composite  charges  of  the  present  type  act  in  a  similar  way.  Being  made 
up,  as  a  rule,  of  about  95  per  cent,  of  a  large  size  and  5  per  cent,  of  a  small 
size,  they  bum  in  the  following  way: — The  small  size  is  ignited  and  bums 
at  a  comparatively  low  density,  and  hence  with  low  maximum  temperature. 
The  large  size  then  bums  under  an  initial  pressure  of  about  500  lb.  per  square 
inch,  and  this  ensures  regular  and  definite  inflammation  of  the  large  size. 
The  products  of  combustion  of  the  small  size  now  act  as  the  diluent  gas  in 


306  PROFESSIONAL  NOTES 


Clerk's  engine,  absorbing  heat  from  the  products  of  combustion  of  the  large 
size,  and  thus  lowering  the  maximimi  temperature. 

It  is  obvious  that  this  method  admits  of  considerable  development  by 
using  charges  made  up  of  elements  differing  not  only  in  size,  but  in  chemical 
composition.  It  would  not  be  appropriate  to  give  here  the  actual  results  of 
calculations  made  to  suit  British  ordnance;  but  it  is  practically  certain  that 
by  adopting  the  above  "composite"  principle,  the  maximum  temperatures 
in  heavy  gims  may  be  decreased  500  deg.  Cent.,  to  800  deg.  Cent.,  with  a  vary 
large  increase  in  the  effective  life  of  an  inner  tube. 

It  is  interesting  to  note  that  the  above  furnishes  an  explanation  of  the 
"mystery"  of  the  first  round.  It  has  long  been  known  that  the  first  round 
from  a  cold  gun  shoots  considerably  ov&r  the  mean  point  of  impact  of  subse- 
quent rounds  fired  at  the  same  elevation.  This  is  often  explained  by  sa3ring 
that  a  cold  gun  is  usually  well  lubricated  with  presevative  materials,  mineral 
jelly,  &c.,  so  that  a  smaller  proportion  of  energy  is  lost  in  friction.  But  is 
not  the  real  explanation,  that  the  first  round  is  fired  with  the  chamber  dry, 
whilst  subsequent  roimds  are  fired  with  the  chamber  wet,  after  sponging  out; 
and  that  the  loss  of  ranging  pow^  is  due  to  the  heat  energy  absorbed  in  con- 
verting the  chamber  water  into  steam? 

A  good  example  of  the  effect  of  adding  water  to  the  charge  is  given  by 
Yamell,  in  his  account  of  erosion  experiments  on  plugs  made  of  gas-check 
pad  metal.  By  adding  6  ounces  of  water  to  the  charge,  the  weight  of  metal 
eroded  from  a  plug  5  inches  in  length,  and  with  a  vent  0.152  inch  diamet^, 
was  reduced  from  19.1  granmies  per  pound  of  powder  to  5.5  grammes;  and  the 
maximum  pressure  only  increased  from  14.3  tons  to  15.2  tons. 

—The  Engineer,  April  21,  1911. 


THE  TYPE  OF  GUN  FOR  COAST  DEFENSE 

Translated  from  "  Russki  Invalid,"  No.  231 

By  A.  E.  Harrison,  Major,  late  R.  A. 

In  Nos.  224  and  225  of  the  Ruaski  Invalid  of  this  year  appeared  articles 
by  M.  A.  Nilus  concerning  the  caliber  of  guns  for  coast  fortresses,  in  which 
the  author,  after  showing  that  guns  were  being  built  in  many  countries  of  a 
large  caliber  (14-inch),  arrived  at  the  conclusion  that  it  was  necessary  to 
construct  guns  of  still  larger  caliber — guns  of  the  future,  which,  notwithstand- 
ing the  rapid  developments  in  ship  building,  would  still  be  able  for  many 
years  to  come,  to  contend  with  the  ships  of  a  fieet. 

Although  fully  sharing  and  welcoming  the  idea,  I  for  my  part,  would 
like  to  say  a  few  words  on  the  type  of  gun  for  coast  defenses. 

If  we  consider  the  question  of  the  armament  of  a  battleship  we  see  at 
once  that  this  armament  consists  entir^y  of  guns,  that  is  to  say,  of  long  guns 
possessed  of  great  initial  velocity  and  a  fiat  trajectory. 

From  this  follows  the  idea  that  it  is  necessary  to  concena  with  your  oppo- 
nent with  a  gun  of  the  same  kind;  on  shore,  therefore,  one  finds,  almost  exclu- 
sively, weapons  for  direct  fire — gum. 

Weapons  for  high  angle 'fire  appear  to  be  only  supplementary  and  hardly 
come  into  consideration. 

I  cannot  help  thinking  that  this  is  all  wrong.  Guns,  according  to  the 
established  idea,  have  a  tremendous  advantage  over  howitzers  in  striking 
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power,  in  their  short  time  of  flight,  in  the  extent  of  their  dangerous  zone  and 
in  their  accuracy.     But  is  this  so? 

Having  mounted  your  gun  on  shore,  the  object  is  to  hit  the  ship  in  a  vital 
spot;  and  having  pierced  the  armor,  the  object  \s  to  obtain  great  destructive 
effects. 

But  calculations  show  that  even  the  most  powerful  gun  of  the  day  (12-inch) 
with  a  length  of  52  calibers  and  an  initial  velocity  of  3000  foot  seconds  can 
pierce  11-inch  armor  at  ranges  not  greater  than  7000  yards.  But  ranges  of 
7000  yards  would  scarcely  be  chosen  by  battleships.  More  probably  the 
distance  would  not  be  less  than  9300  yards,  and  only  after  the  advantage 
has  been  gained  by  the  ship,  would  it  run  the  risk  of  nearer  approach. 

But  one  must  keep  in  mind  that  it  is  almost  impossible  to  hope  to  strike 
the  ship  perpendicularly,  that  at  such  ranges,  there  \s  a  considerable  angle 
of  descent  (6  or  7  degrees),  and  that  generally  the  fleet  when  maneuvering, 
would  keep  on  a  loxodromic  curve,  i.e.,  so  that  its  diametric  breadth  would 
present  to  an  enemy  on  the  battery  a  c«tain  deflnite  angle — the  angle  of  its 
course — of  not  less  than  80^.  At  such  an  angle  of  impact,  one  cannot  hope 
to  pierce  armor,  the  projectiles  would  glance  off. 

And  so,  one  must  come  to  the  conclusion  that  it  is  almost  impossible  to 
expect  to  penetrate  armor  in  actual  battle. 

But  if  the  penetration  of  armor  was  an  easy  matter,  even  then  armor 
piercing  shells  would  not  show  very  great  destructive  power. 

In  reality,  their  bursting  at  the  desired  spot  cannot  be  guaranteed  on 
account  of  the  difldculty  of  constructing  a  suitable  fuze;  the  bursting  charge 
is  small,  and  so  the  damage  sustained  cannot  be  very  serious. 

The  experience  of  our  last  war  has  shown  clearly  the  great  effect  of  a 
bursting  shell,  and,  of  course,  the  greater  the  charge,  the  greater  will  be  the 
effect. 

In  guns  where  great  pressures  are  developed  in  the  bore,  the  bursting 
charge  cannot  be  large;  it  cannot  be  greater  than  10  or  12%  of  the  weight 
of  the  shell,  generally  it  will  be  about  6  or  7%. 

Anothtf  advantage  that  the  gun  has,  viz.,  the  short  time  of  flight,  is  of 
importance  in  acciu*ately  calculating  a  prediction  of  the  target's  course,  both 
in  elevation  and  deflection. 

This  superiority  of  the  gun  is  very  noticeable  if  you  compare  a  gun  with 
a  howitzer  of  the  same  caliber. 

But  if  you  allow  for  the  increase  of  the  caliber  of  the  howitzer  in  com- 
parison with  that  of  the  gun  which  \s  obviously  possible  on  account  of  the  relar 
tively  small  weight  of  the  howitza*,  then  this  supm(M*ity  of  the  gun  is  consid- 
erably diminished,  although  it  will  still  be  there. 

The  dang^ous  zone,  generally  speaking,  is  not  of  large  extent  at  these 
ranges  of  about  10,000  yards,  either  for  guns  or  howitzers,  and  therefore  the 
superiority  of  the  gun  in  this  respect  has  not  much  significance. 

As  regards  accuracy  the  gun  is  generally  supposed  to  be  superior,  but  this 
is  a  debateable  point. 

When  firing  at  a  vertical  target,  each  gun  is  individually  more  accurate 
than  the  howitzer,  yet  this  is  not  the  case,  when  firing  from  a  battery  and  at  a 
horizontal  target.     I  will  give  this  example  as  an  illustration. 

•The  probable  error  in  firing  from  a  battery  of  3-inch  Q.F.  field  guns  is 
140  feet,  and  from  the  old  guns  of  1877  pattern,  which  in  certain  details 
(length  of  bore  and  initial  velocity),  approximate  to  howitzers,   this  aror 


308  PROFESSIONAL  NOTES 


is  84  feet.  Generally  the  difference  between  the  probable  errat  of  an  indi- 
vidual gun  and  of  a  battery  is  considerably  increased  by  the  increase  of  the 
initial  velocity. 

But  the  difftfence  between  the  probable  errors  of  a  gun  and  a  howitzer, 
in  the  case  of  firing  from  a  single  gun  is  not  great.  That  is  why,  in  firing 
from  a  battay,  the  probable  error  of  howitzers  can  be  shown  to  be  less  than 
that  of  guns. 

In  the  case  under  consideration  (firing  at  the  ships  of  a  fleet),  the  ship 
will  present  a  vatical  target  to  the  gun,  but  a  horizontal  one  to  the  howitzer. 
If  the  dimensions  of  the  target  in  each  be  calculated,  it  will  be  found  that 
guns  have  a  target  of  about  1,440  square  yards,  while  the  howitzers  will  have 
one  of  about  3,550  square  yards.  Nearly  three  times  as  large.  It  is  worth 
while  pondering  over  this. 

FVom  what  has  been  said  it  is,  I  think,  sufficiently  plain  that  a  gun  scarcely 
has  any  supoiority  over  a  howitzer  with  regard  to  its  chance  of  hitting  a 
ship.  The  sole  advantage  that  the  gun  has  over  the  howitzer  appears  to  be 
in  range. 

But  even  the  howitzer  can  attain  to  a  range  of  16,000  yards,  i.e.,  to  the 
extreme  probable  range  in  battle. 

From  all  that  has  been  said  above,  it  follows  that  the  gun  has,  generally 
speaking,  no  natural  advantage  over  the  howitzer.  On  the  other  hand,  the 
howitzer  has  several  advantages  over  the  gun. 

First  and  foremost,  the  howitzer  shell  can  be  filled  with  a  large  quantity 
of  explosive — up  to  25%  of  the  weight  of  the  projectile,  which  with  a  cali- 
ber of  I2-inches  gives  an  actual  weight  of  240  pounds. 

In  the  case  of  a  gun  of  the  same  caliber,  the  bursting  charge  cannot  be 
more  than  100  pounds. 

These  figures  speak  for  themselves. 

The  howitzer  can  hit  the  ship  in  its  weakest  spot — the  deck,  and,  more- 
over, the  damage  will  be  much  more  s^ious,  as  sections  of  various  kinds 
are  distributed  about  the  deck,  turrets,  observation  posts,  etc. 

The  howitzer  being  considerably  shorter  than  the  gun,  will  be  consider- 
ably lights  and,  therefore,  when  of  equal  caliber  will  be  a  more  rapid  firer. 
Or  for  an  equal  rapidity  of  fire  the  howitzer  may  be  of  larger  caliber,  and, 
theref(H*e,  more  effective  on  account  of  the  increase  in  the  bursting  charge 
which  varies  proportionately  to  the  cube  of  the  caliber.  The  shortness  of 
the  howitzer  is  of  importance  again  in  this  respect,  that  it  offers  a  smaller 
mark  to  the  enemy's  artillery. 

The  howitzer  has  a  longer  life  than  the  gun,  because  it  suffers  less  from 
its  own  discharges.  The  sa*vice  life  of  a  12-inch  gun  is  about  100  shots,  but 
of  a  howitzer  not  less  than  500. 

Finally,  the  howitzer  with  its  equipment,  without  taking  its  longer  life 
into  consideration,  costs  at  the  very  most  only  two>thirds  Bf*  much  as  the  gun. 

From  all  these  considerations,  I  must  give  it  as  my  opinion  chat  the 
weapon  for  coast  defense  is  the  howitzer.  Its  caliber  should  be  increased 
as  far  as  is  compatible  with  a  reasonable  rate  of  fire,  not  less  than  two  shots 
a  minute,  which  would  appear  to  be  easily  attainable.  Guns  of  large  caliber 
should  be  used  only  in  those  cases  where  howitzers  appear  to  be  of  insufiicient 
rang^g  pow^,  i.e.,  in  keeping  a  bombarding  fleet  at  a  distance. 

^The  Journal  of  the  Royal  AHiUery,  February,  1911. 
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GUNS  OR  HOWITZERS 
Translated  from  Ruaski  Invalid,  No.  235 
By  A.  E.  Harrison,  Major,  late  R.  A. 

M.  D.  Kozlovski  in  No.  231  of  the  Rtisski  Invalid  advocated  the  employ- 
ment of  the  howitzer  as  the  principal  weapon  for  shore  defenses. 

My  opinion,  which  has  been  already  publbhed,  is  that  the  weak  spot 
in  our  coast  armament  at  the  present  time  is  the  great  numb^  of  howitzers, 
and  I  consid^  myself  bound  to  protest  against  this  new  proposal — to'  exchange 
valuable  long  range  guns  for  howitzers. 

First  of  all  it  should  be  noted,  that  ba^tleships  of  the  present  day  are 
designed  for  fighting  at  very  long  ranges,  at  which  the  trajectory  of  the  most 
powerful  gun  will  have  a  big  angle  of  descent. 

Thus  battleships  will  receive  hit?  on  deck  not  only  from  howitzer  bat- 
teries ashore,  but  also  from  long  range  fire  in  a  purely  naval  battle.  Against 
such  hits  battleships  are  now  protected,  and  they  (the  hits)  are  no  longer 
so  dangerous  as  was  the  case  a  few  years  back. 

As  regards  the  statement  that  the  howitzer  trajectory  strikes  the  deck — 
a  big  target — while  the  gun  strikes  the  side — a  very  small  one — it  is  certainly 
not  a  correct  one.  At  long  ranges,  guns  will  also  hit  the  decks,  and  still 
retain  their  superior  accuracy.  The  same  percentage  of  hits  that  the  how- 
itz&r  obtains  at  12  versts  (8  miles),  the  gun  will  obtain  at  18  versts  (12  miles). 

As  regards  the  superiority  of  the  howitzer  shell  in  size  of  bursting  charge, 
that  will  be  considerably  decreased  when  we  require  the  howitzer  to  fire  at 
a  range  of  16  versts  (10}  miles);  the  initial  velocity,  and  consequently,  the 
solidity  of  the  walls  of  the  shell  must  be  increased.  There  will  be  no  economy 
in  introducing  howitzers  into  the  armament,  for  as  the  equiphient  is  increased, 
so  will  the  cost  of  the  battery  increase;  larger  casemates  for  the  shells  of  lar- 
ger caliber  will  be  required,  the  mounting  will  be  no  cheaper,  and  the  reduc- 
tion of  expense  in  the  actual  gun  will  be  a  negligible  amount. 

But  let  us  suppose  all  these  objections  to  be  overruled.  The  main  reason 
why  howitzers  can  never  be  the  chief  weapon  for  coast  defense  is  their  slow 
rate  of  fire.  A  coast  defense  gun  which  has  to  deal  with  a  target  appearing 
for  only  a  few  minutes  must  above  all  excel  in  rapidity  of  fire.  The  nature 
of  the  howitzer  admits  only  of  the  present  anti-quick-firing  method  of  firing 
salvoes  at  long  intervals. 

M.  Kozlovski  is  right  in  this,  that  a  howitzer  can  be  built  capable  of  firing 
two  shots  a  minute.  But  in  rapidity  of  fire  a  howitzer  battery  must  always 
be  inferior  to  a  gun  battery.  It  is  only  the  ignorance  of  our  coast  artillerists 
of  the  means  of  attaining  to  a  quick  rate  of  fire  which  allows  them  to  doubt 
this.  A  howitzer  shell  at  long  ranges  will  be  a  minute  or  a  minute  and  a 
half  in  the  air. 

When  firing  at  ranges  from  12-16  versts  (8-10  miles)  it  is  impossible  to 
dispense  with  a  trial  shot;  all  firing  at  a  moving  target  is  based  entirely  on 
the  trial  shot;  but  the  commander  of  a  gun  battery  will  observe  the  fall  of 
his  shot  in  half  the  time  and  can,  consequently,  commence  firing  much  sooner. 

The  position  of  a  commander  of  a  howitzer  battery  \a  hopeless;  he  sees 
the  flight  of  his  shells  clearly  and  is  doomed,  after  corrections  have  been  made, 
to  see  them  for  a  minute  and  a  half  longer,  whilst  he  has  no  power  over  them 
as  they  fly  through  space.  Consequently  all  the  corrections  are  too  late, 
and  these  mighty  shells  ar^  hurled  uselessly  into  space. 
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I  think  that  generally  the  preftfence  shown  to  howitzers  to  a  great  extent 
is  due  to  the  fact,  that  practice  in  peace  time  is  carried  out  against  targets 
moving  only  at  one-fifth  the  speed  that  they  would  in  warfare. 

On  account  of  the  slowness  of  flight  of  the  howitzer  shell,  the  howitzo* 
must  be  layed  about  700  yards  ahead  of  a  ship  moving  at  full  speed,  which 
must  seriously  affect  its  accuracy. 

Generally  speaking,  the  howitzer  is  not  a  weapon  for  firing  at  a  moving 
target.  Try  to  kill  a  wood-cock  on  the  wing  with  a  sling — a  weapon  of  the 
same  type  as  the  howitzer. 

The  coast  artillery  think  too  much  of  their  power  of  sinking  the  enemy 
with  one  shot,  and  too  little  of  how  they  are  going  to  hit  him. 

It  seems  to  me  it  would  be  better  to  leave  the  dreams  of  M.  Nilus's  14- 
inch  gun  and  M.  Kozlovski's  howitzer.  We  must  be  content  with  oiu*  12- 
inch  gun,  the  best  naval  weapon.  We  must  not  be  bloodthirsty,  why  should 
we  sink  the  enemy's  ships  with  one  shot?  The  c^tainty  that  no  admiral 
will  bring  his  ships  within  range  of  a  12-inch  shell  should  be  enough. 

— The  Journal  of  the  Royal  ArtiUery,  February,  1911. 


THE  TYPE  OF  WEAPON  FOR  COAST  ARMAMENTS 
Translated  from  RussH  Invalid,  No.  248 
By  A.  E.  Harrison,  Major,  late  R.  A. 

In  No.  231  of  the  Russki  Invalid  I  expressed  the  opinion  that  by  far  the 
most  suitable  weapon  for  coast  armaments  was  the  howitzer,  the  caliber 
of  which  should  be  as  large  as  possible,  commensurate  with  a  certain  degree 
of  rapidity  of  fire. 

The  fundamental  reason  for  choosing  the  howitzer  for  coast  armaments 
is  the  great  explosive  effect  of  its  shell.  That  of  the  gun  is  far  less,  and  against 
armor  cannot  be  considered  at  all.  As  the  choice  of  the  type  of  weapon 
must  be  based  on  its  destructive  effect  and  on  nothing  else,  I  beg  to  submit 
some  examples  of  actual  experience  in  war. 

In  our  last  war,  wh^e  fighting  took  place  at  ranges  of  only  two  miles, 
there  was  a  splendid  chance  of  penetrating  armor  (the  Pcbieda),  but  it  appears 
that  a  bursting  shell  never  once  got  inside  the  ship.  I  cannot,  of  course, 
speak  of  the  damage  which  the  ships  sustained  at  the  battle  of  Tsushima  as 
their  secrets  lie  at  the  bottom  of  the  sea;  but  what  we  do  know  bears  out  the 
statement  that  there  was  no  penetration  of  the  armor;  there  was  not  only  no 
penetration  of  the  heavy  armor,  but  even  the  light  armor  was  pierced  on 
extraordinarily  few  occasions  taking  into  account  the  enormous  number  of 
hits  (the  case  of  the  Orel,  for  example). 

The  same  thing  was  observed  in  the  China-Japanese  war,  at  the  battle 
of  the  Yalu,  and  in  the  Spanish-American  war  at  Santiago. 

Once  for  all  the  penetration  of  armor  is  unattainable  with  our  present 
equipment,  and  as  the  endeavor  to  accomplish  it  is  responsible  fat  the  e8tal>- 
lishment  of  most  expensive  armaments,  which  are  constantly  being  renewed, 
I  ask  if  it  would  not  be  better  to  search  for  some  other  solution.  There  \s 
a  solution,  namely,  the  employment  of  weapons  which  throw  shells  of  great 
explosive  effect. 
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Our  war  exp^ience  shows  us  that  a  common  shell,  even  if  it  strikes  on 
the  most  heavily  armored  part,  sets  up  such  a  concussion  that  the  protect- 
ing armor  is  shattered  and  cracks  appear  in  the  side  of  the  ship,  through 
which  water  is  irresistibly  forced. 

A  very  good  example  of  this  was  the  Retvizan  which  on  February  26, 
1904,  was  hit  by  five  common  shell,  one  of  them  striking  on  the  most  heavily 
armored  part  near  the  waterline,  at  a  range  of  nine  miles;  the  armor  was  not 
pierced,  but  the  concussion  was  such  that  a  leak  appeared  which  was  over- 
come only  with  the  greatest  difficulty. 

Hits  from  armor  piercing  and  common  shell  may  be  easily  distinguished 
also  in  the  lightly  protected  parts  by  the  difference  in  the  damage  inflicted. 

The  common  shell  causes  damage  over  a  surface  of  100  square  feet,  driv- 
ing into  the  ship  rivets  and  portions  of  the  hull.  Besides  this  it  discharges 
an  immense  amount  of  gas  heated  to  an  enormous  temperature  which  con- 
sumes everything,  and  envelopes  the  ship  for  quite  a  long  time  in  a  dense 
suffocating  atmosphere. 

The  armor  piercing  shell  with  its  small  bursting  charge  produces  a  com- 
paratively slight  effect,  for  even  if  it  does  penetrate,  it  makes  an  exceedingly 
small  hole  and  as  its  burst  takes  place  after  penetration,  the  only  effect  i^  a 
shower  of  splinters. 

From  these  considerations,  it  would  appear  that  the  only  possible  pro- 
jectile against  a  ship  is  the  common  shell  with  instantaneous  fuze,  as  its  effect 
extends  over  the  whole  surface  of  the  ship,  and  does  not  depend  either  on  the 
angle  of  impact  or  on  (he  range. 

This  then  is  one  consideration  which  will  influence  our  choice  of  weapon 
f  (H*  coast  armaments. 

The  other  is — the  range. 

At  the  present  time,  one  frequently  hears  the  opinion  expressed  that 
a  fleet  will  engage  at  ranges  of  16  miles,  that  is,  with  weapons  equal  in  range 
to  those  of  present  day  ships.     I  think  that  this  is  an  entire  mistake. 

Even  if  it  be  admitted  that  at  such  a  range  a  fleet  can  throw  shells  into 
a  fort,  it  cannot  attain  to  either  regular  control  of  fire,  or  its  direction  on  any 
particular  point,  or  observation  of  the  most  suitable  objectives.  In  short, 
at  such  ranges  it  is  impossible  for  the  fleet  to  fire.  The  height  of  the  tops 
from  which  observations  are  made  are  about  100  feet  and  from  this  elevation 
the  visible  horizon  has  a  radius  of  less  than  13  miles. 

Firing  at  such  great  ranges  is  difficult  also  from  shore  batteries.  But 
nevertheless,  they  are  in  a  better  position  than  the  fleet.  The  point  of  impact 
of  their  shells  is  shown  by  high  splashes,  and  when  using  sensitive  fuzes  the 
bursts  are  marked  by  dense  clouds  of  smoke  which  can  be  distinguished  even 
against  the  back-ground  of  smoke  which  the  movements  of  the  squadron 
would  make  on  the  horizon. 

From  my  own  investigations  I  put  the  extreme  range  at  from  5-8  miles. 
BIr.  A.  S. — in  N.  235  Russki  Invalid  assumes  ranges  will  be  8-10}  miles.  With- 
out going  into  the  question  in  detail,  I  will  merely  say  that,  at  ranges  approach- 
ing 10  miles,  it  will  be  impossible  to  make  observations,  and  it  would,  there- 
fore, appear  more  suitable,  when  deciding  what  your  type  of  weapon  is  to  be, 
to  consider  ranges  from  5-8  miles. 

As  by  far  the  weakest  portion  of  a  ship  \a  its  deck,  it  is  important  to  have 
a  weapon  which  possesses  at  the  range  indicated  a  comparatively  steep  tra- 
jectory.   At  ranges  of  about  6-7  miles,  a  12-inch  gun  with  an  initial  velocity 
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of  3000  feet  seconds  has  an  angle  of  descent  of  about  8^^,  and  as  these  shells 
are  provided  with  delay-action  fuzes  they  will,  on  striking  the  deck,  ricochet, 
and  their  destructive  effect  will  be  absolutely  nil.  In  the  case  of  a  howitzer 
of  the  same  caliber,  with  an  initial  velocity  of  1500  foot  seconds,  the  angle 
of  descent  is  28^^,  from  which  there  will  be  no  ricochet.  In  fact  there  could 
not  be  any,  because  the  fuze  is  so  sensitive,  that  the  burst  takes  place  the  very 
moment  of  impact.     (The  Japanese  shells  burst  even  on  touching  the  water.) 

Thus  a  howitzer  at  fighting  ranges  will  be  superior  to  the  ordinary  gun. 

The  disadvantage  of  the  howitzer  is  its  longer  time  of  flight.  At  the 
range  given  (6-7  miles)  the  time  of  flight  for  the  gun  will  be  about  16  seconds, 
and  for  the  howitzer  about  twice  as  long.  This  disadvantage  is  a  very  real 
one,  as  with  the  increase  of  time  of  flight,  comes  an  increase  in  errors  in  cal- 
culating movements  of  the  objective,  but  in  spite  of  this  the  accuracy  of  the 
howitzer  is  scarcely  less  than  that  of  the  gun. 

It  is  true  that  if  you  take  the  probable  errors  in  two  directions  it  will 
show  less  accuracy,  but  this  proceeds  entirely  from  the  lateral  deviation,  for  in 
range  the  probable  error  of  the  howitzer  will  be  even  less  than  that  of  the  gun. 
When  a  ship  is  proceeding  in  a  direction  perpendicular  to  that  of  the  projec- 
tile, the  target  is  of  great  breadth,  not  less  than  six  times  the  probable  error, 
and  consequently  the  howitzer  will  scarcely  give  a  less  percentage  of  hits 
than  the  gun. 

Only  in  case  of  movement  towards  or  away  from  the  battery  will  the  ship 
present  a  narrower  target.     But  such  movements  will  be  exceptional. 

The  foregoing  considerations  appear  to  be  of  such  importance  that  I 
do  not  hesitate  to  recommend  the  howitzer  as  the  principal  weapon  for  coast 
armaments. 

As  a  supplementary  consideration  I  invite  attention  to  the  economical 
advantage  which  I  pointed  out  in  No.  231  Russki  Invalid,  The  cost  of  guns 
and  their  equipment  up  to  200  rounds  being  about  half  as  much  again  as  that 
of  howitzers. 

To  this  I  would  add  that  because  of  the  lighter  weight  of  the  howitzer, 
it  can  be  more  simply  and  easily  traversed  and,  therefore,  can  be  fixed  more 
quickly. 

The  increase  in  the  caliber  of  guns  for  battleships,  with  a  decrease  in  their 
initial  velocity  is  not  a  dream.  The  English  have  armed  their  new  cruiser 
Lion  with  guns  of  13.4".  In  Germany  they  have  delayed  the  completion 
of  four  battleships  with  the  object  of  introducing  a  new  gun  of  a  caliber  of 
14.57''.  —The  Journal  of  the  Royal  Artillery,  February,  1911. 


NEW  EMPIRICAL  FORMULAE  FOR  INTERIOR  BALLISTICS 

Translated  by  Captain  George  A.  Wieczorek,  C.  A.  C. 

In  part  No.  45  of  the  Artilleristiche  Monaishefte  Baron  von  Zedlitz  ex- 
plains the  following  as  his  empirical  formulae,  and  gives  some  tables  contain- 
ing a  collection  of  data  for  the  experimental  confirmation  of  them  by  apply- 
ing them  to  all  calibers  and  all  kinds  of  arms,  from  small  arms  to  naval  cannon 
of  254  mm.,  charged  with  every  kind  of  propellant,  from  fine  black  powder 
to  nitrocellulose  of  the  most  modem  production. 
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The  fundamental  formula  of  the  system  is 

x°  -f  a 

in  which  v  is  the  assumed  velocity  of  the  projectile  when  it  has  traversed  a 
given  space  x  in  its  movement,  and  a,  b,  and  n  are  constants.* 

From  the  preceding  it  is  very  easy  to  show  that  the  acceleration 

dv        dv    ^,  x'"-* 


dt       '  d  X  (x"  +  a)» 

and  that  therefwe  the  pressure,  the  force  that  produces  the  motion,  is 

„2n— 1 

p=/xb*an i  (2) 

^    '  (x"  +  a)' 

in  which  //.  indicates  the  "density  of  section"  of  the  projectile;  that  is,  the  ratio 
of  its  mass  to  the  area  of  a  section  normal  to  the  axis. 

The  author  advises  calculating     by  the  use  of  the    empirical    formula 


"=4pl-] 


iE*^  (3) 


w 


in  which  co  is  the  weight  of  the  charge  and  w  that  of  the  projectile  expressed 
in  kg.,  P  indicates  the  maximum  pressure  expressed  in  kg.  per  sq.  cm.,  L 
the  total  length  of  the  space  passed  over  by  the  moving  projectile  expressed 
in  mm.,  E  is  the  "potential"  of  the  charge,  that  is  the  outside  work  that 
would  be  accomplished  by  the  gases  resulting  from  the  explosion  of  1  kg.  of 
it,  if  it  could  expand  indefinitely,  d  is  the  caliber  expressed  in  cm.,  and  A  is 
a  constant  given  from 

log  A  =  2.0767. 

Since  problems  in  interior  ballistics  include  generally  the  tracing  of 
diagrams  of  pressures  and  velocity,  or  are  solved  by  means  of  the  solution 
already  obtained  from  this,  and  since  the  data  that  are  commonly  at 
our  disposal  are  the  value  of  the  maximum  pressure  and  that  of  the  initial 
velocity,  together  with  the  different  parameters  of  loading,  we  begin  always 
by  calculating  the  value  of  n  with  formula  (3),  and  then  we  may  proceed  to 
the  determination  of  a  and  b,  which  is  equivalent  to  the  solution  of  the  prob- 
lem. 

In  order  to  calculate  a  the  author  prescribes  the  expression 

a=-^'    x-^  (4) 

2n  — 1     " 

in  which  x^  indicates  the  total  space  passed  over  by  the  projectile  at  the 
instant  at  which  the  pressure  of  the  gases  from  the  charge  have  assumed 
their  maximum  value,  P,  in  the  movement.     This  interesting  data  should 


*  Calculated  by  the  formula  of  Jones  in  "Some  Problems  in  Internal  Ballistics/'  in  Rivista 
Marittima,  January.  1907. 
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in  turn  be  calculated  thus:    Applying  (2)  to  obtain  the  value  of  P»  we  should 
have 

!■— 1 


P-/ib»an   ^" 


(x„-  +  a)* 


that  Is 


n(nj^)  xj 

P  —  M  b' —, — 


2n-l    (i,^)'0 
\       2n— 1/ 


Then: 


and  finally 


,,n(n  +  l)    (2  n  -  Vf   J_ 
^'         2n  — 1  27  n»        x„ 

ID 

1      ,,(2n-l)«(n^l)    1 
P-— -/Jib* (5) 

27  n*  x„ 


Now  (1)  applied  for  the  muzzle  velocity  gives 

L" 
V-b ; 

rn           n   +   1  n 

L    +  ^ 7X," 

2  n  —  l  ■ 
therefore  we  would  have 

flo 


{^) 


v«  -  b« :>' — -— ,  (6) 


which  divided,  member  by  member,  by  (5)  gives: 


mV»  27  n^ 


LP 


m 


(7) 


which  formula  permits  the  determination  of  the  value  of  —  but  only  verifying 

tentatively  different  values  that  serve  to  identify  it  and  not  directly,  which 
is  perhaps  inconvenient,  but  not  important. 

Having  obtained  X„,  the  solution  is  attained:  In  fact,  as  already  observed, 
this  consists  in  finding  n,  which  is  given  from  (3);  of  a,  which  is  given  from 
(4)  by  means  of  the  value  now  obtained  for  x^,  and  finally  in  knowing  b, 
which  is  deduced  by  means  of  a  from  (1)  that  is 

,       V  (L-  +  a) 
^^         L- 

The  proof  of  the  applicability  of  the  formuls  by  means  of  the  compar- 
ison with  the  experimental  data  is  convincing;  also  it  is  not  necessary  to 
know  with  great  accuracy  the  value  of  n. 

With  the  data  furnished  by  the  same  f^U^hgr,  we  also  find  that  in  order 
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to  obtain  a  great  degree  of  accuracy,  we  may  (and  should)  apply  another 
group  of  formuls  deduced  from  the  preceding  ones  and  from  the  following 

dx 


dt 


or  from  its  integral 


1  r       ax*-n 


But  we  believe  it  useless  to  report  and  discuss  these  last  formulae,  since 
to  apply  them  practically,  it  is  not  sufficient  to  know  the  data  that  we  have 
shown  above,  but  it  is  necessary  to  know  also  the  results  of  the  measures  of 
the  accelerimeto*,  the  adoption  of  which  is  becoming  general  since  its  per- 
fection recently. 

Now  we  note  that  the  new  forms  of  the  accelerimeto*  (Cranz,  Wollfr 
&c.,  &c.)  are  nicely  adapted  to  measurements  on  rifles  and  on  aftns  of  small 
calibers,  but  that,  at  present  the  models  constructed  for  meluiurements  on 
large  cannon  have  not  given  the  same  practical  results;  meanwhile  the  ques- 
tions of  the  loading  of  large  cannon  and  therefore  the  application  and  the 
experiment  with  the  new  fcnrmuls  for  determining  these  are  proving  most 
interesting  to  naval  artillerists.  — Rivisia  Manttima,  February,  1911. 


THE  DEFENSE  OF  THE  LAND  FRONT  OF  A  COAST  FORTRESS. 
WITH  PARTICULAR  REFERENCE  TO  THE  METHOD 
OF  UTILISING  THE  MOBILE  GUNS  ALLOT- 
TED TO  GENERAL  DEFENSE 

By  Lt.-Col.  H.  db  T.  Phillips,  R.G.A. 

(Extract) 

Diu'ing  recent  years  a  largely  increased  interest  has  been  shown  by  Coast 
Defense  Commando's  and  R.G.A.  office's  of  all  ranks  in  the  important  subject 
of  the  efficient  utilisation  of  the  mobile  guns  and  howitzers  allotted  to  the 
armaments  of  Coast  Defense  Conmiands  and  in  the  subject  of  defense  by 
land  fronts  generally. 

The  fact  that  at  home  stations,  this  p<H*tion  of  the  defense  was  previously 
almost  entirely  in  the  hands  of  what  was  then  the  Militia  and  that  a  very 
limited  amount  of  ammunition  was  available  fen*  practice  from  these  guns 
by  the  regulars,  dulled  the  interest  of  the  coast  companies  of  the  R.G.A.  in 
this  portion  of  their  work,  but  a  stimulus  in  this  direction  was  created,  to  a 
great  extent  probably,  by  the  expediences  of  R.G.A.  officers  in  South  Africa 
with  batt^ies  of  "cow  guns",  and  subsequently  by  the  most  notable  example 
of  modem  times  of  the  attack  and  d^ense  of  a  coast  fortress — ^that  of  Port 
Arthur. 

The  demonstration,  under  the  most  modem  and  up-to-date  conditions 
of  what  has  practically  been  accepted  as  a  maxim,  viz.,  that  a  coast  fortress 
cannot  be  efficiently  attacked  or  defended  from  the  sea  alone,  has  evoked 
much  thought  and  interest  in  the  matter  among  soldiers  in  genial  and  gun- 
nels in  particular.    Several  books  and  articles  have  been  written  showing 
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the  connection  between  command  of  the  sea,  and  the  necessities  and  possi- 
bilities of  attack  and  defense  of  coast  fortresses,  and  the  broad  principles 
laid  down  therein  will  not  be  repeated  here — nor  is  it  intended  in  this  article, 
to  enter  deeply  into  the  question  of  whether  the  landward  perimeter  of  the 
fortress  is  best  defended  by  permanent  works  or  by  a  chain  of  earthworks  of 
the  field  type,  but  it  may  be  ti^en  as  a  general  condition  of  our  own  land  defenses 
that  permanent  works  are  not  provided. 

Whether  this  state  of  things  is  the  result  of  necessary  economy  or  part 
of  a  carefully  thought  out  and  deliberately  laid  down  scheme  of  organisation 
does  not  much  affect  the  matter. 

We  must  deal  with  conditions  as  they  exist. 

The  doubtful  utility  of  permanent  works  on  land  fronts  has  frequently 
been  pointed  out,  and  the  balance  of  expert  opinion  in  England  appears  to 
he  against  them. 

In  considering,  however,  the  most  necessary  factors  affecting  the  prepa- 
ration of  the  artillery  defenses  it  will,  I  think,  appear  that  what  are  generally 
.known  as  permanent  works  show  very  few  points  in  which  they  are  superior 
to  earthworks.  The  principal  requisites  may  be  considered  under  the  fol- 
lowing general  headings: — 

1.  Concealment  and  invulnerability. 

2.  Secrecy  as  regards  distribution,  etc. 

3.  Mobility. 

4.  Utilisation  of  the  advantage  conferred  by  a  long  period  of  preparation. 

1.    Concealment  and  Invulnerability 

This  is  best  obtained  by  a  study  of  the  ground  and  by  siting  guns  in  earth- 
works constructed  so  as  to  conform  with  natural  features  and  generally  made 
to  blend  with  the  landscape.  The  emplacements  should  be  of  as  little  depth 
as  possible  and  sited  so  as  to  be  apart  from  the  lines  of  infantry  trench  which 
would  be  similarly  constructed.  The  judicious  planting  of  trees  and  shrubs 
in  peace  time  will  do  much  towards  rendering  concealment  possible  and  in 
many  cases  they  may  be  so  planted  as  to  afford  cover  to  movements  of  troops 
or  guns  within  the  defenders  lines.  A  thin  screen  of  trees  will  often  make 
guns  difficult  to  locate  without  in  any  way  interfering  with  their  effective 
fire.  It  may  be  noted  that  the  Russian  permanent  works  at  Port  Arthur 
suffered  much  from  being  conspicuous  as  objectives,  having  great  depth 
which  made  them  easy  to  hit  and  forming  veritable  shell  traps. 

They  were  very  solidly  constructed  of  masonry  and  concrete  but,  being 
exactly  located  by  the  enemy,  it  was  only  a  matter  of  time,  bringing  up  of 
sufficiently  heavy  artillery  and  eventually  sapping  to  effect  their  reduction. 

An  inspection  of  the  works  after  the  siege  brought  home  to  one  very  viv- 
idly the  enormously  destructive  effects  of  a  concentrated  bombardment  of 
heavy  artillery. 

The  difficulty  of  capturing  a  position  fortified  by  practically  nothing 
but  earthworks  is  well  exemplified  by  the  attack,  during  the  same  siege,  of 
203  Metre  Hill. 

This  position  was  in  a  portion  of  the  perimeter  whose  defenses  had  not 
been  constructed  previous  to  the  siege.  Emplacements  had  been  prepared 
for  the  guns  but  these  were  destroyed  and  the  guns  dismounted  by  the  Jap- 
anese. .  The  tremendous  struggle  and  enormous  sacrifice  of  life  entailed  in 
the  capture  of  the  lines  of  earth  trenches  is  too  well  known  to  require  comment. 
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Had  203  Metre  Hill  been  constructed  with  good  communications  and  flank- 
ing defense  from  the  rest  of  the  perimeter,  its  capture  would  have  been  very 
much  more  difficult. 

There  appears  to  be  a  concensus  of  opinion  against  the  employment  of 
large  permanent  works  for  land  fronts  though  some  people  still  pin  their  faith 
to  the  mounting  of  guns  in  small  steel  cupolas. 

These  latter  can  no  doubt  be  made  very  inconspicuous  and  invulnerable 
but  are  expensive  to  erect  and,  once  erected,  fix  the  gun  defense  to  certain 
spots  which  must  eventually  be  located  by  the  attackers. 

It  would  seem  that  the  most  economical,  certainly,  and  probably  the  most 
efficient  method  of  securing  invulnerability  is  to  have  a  defensive  line  con- 
sisting of  earth  trenches  of  little  depth  from  front  to  rear,  with  well  concealed 
gun  emplacements  of  earth  where  necessary. 

Supports  and  reserves  and  reserve  artillery  ammunition  would  be  in  well 
concealed  positions  in  easy  communication  with  the  defensive  line. 

In  the  case  of  the  possession  of  a  ceinture  railway,  much  of  the  artillery 
anununition  could  remain  in  trucks  in  covered  positions  and  could  be  easily 
moved  with  the  guns  on  a  change  of  position. 

This  would  give  the  defenders  an  advantage  over  the  attackers  which 
can  readily  be  grasped  and  of  which  a  practical  demonstration  was  afforded 
at  Port  Arthur  in  miles  of  tramway  which  had  to  be  laid  by  the  Japanese 
up  hill  and  down  dale  in  order  to  keep  their  batteries  supplied  with  ammuni- 
tion necessitating  an  enormous  number  of  men  being  employed  to  run  the  shell 
trucks  on  the  tramways. 

2.    Secrecy 

Secrecy  as  regards  distribution  and  organisation  of  the  defenses  may  be 
obtained  by  not  actually  constructing  the  works  of  defense  but  having  the 
plans  of  all  proposed  works  and  their  sites  approved  for  immediate  construc- 
tion on  mobilisation,  but,  as  this  method  involves  a  large  element  of  danger 
of  unpreparedness,  it  would  probably  be  better  to  prepare  a  very  much  larger 
number  of  emplacements  in  peace  time  than  are  actually  required  for  the 
number  of  guns  allotted  to  the  defense,  thus  creating  at  any  rate  a  false  impres- 
sion in  the  mind  of  the  inquiring  spy  as  to  the  destribution  of  guns,  etc.  I 
have  heard  it  given  as  a  reason  for  not  constructing  land  defenses  in  peace 
time  that  the  ground  is  generally  accessible  to  possible  spies,  who  could  pre- 
pare maps  of  the  defenses.  It  would  surely  be  of  as  much  value  to  a  possible 
enemy  to  know  that  there  were  no  preparations  whatever  for  defending  a 
position. 

In  the  United  Kingdom  no  doubt  a  large  amount  of  civilian  labor  could 
be  procured  on  mobilisation  to  assist  in  carrying  out  previously  elaborated 
plans  of  defense  but  there  are  places  within  the  Empire  where  the  amount 
of  civilian  labor  likely  to  be  procurable  on  the  outbreak  of  hostilities  would 
be  a  very  problematical  factor. 

The  question  of  denial  of  access  to  areas  defended  or  allotted  to  land 
defenses  will  be  often  a  difficult  one  to  deal  with  in  peace  time  and  is  out  of 
the  scope  of  the  present  article. 

3.      MOBttJTY 

Mobility  is  perhaps  the  most  important  of  all  the  requisites  in  the  defense. 
It  is  of  course  only  a  comparative  term,  not  necessarily  implying  power  of 
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moving  with  great  rapidity  but  having  a  facility  of  movement  superior  gen- 
erally to  that  of  an  enemy,  who  would  not  have  the  advantage  of  attacking 
from  a  previously  prepared  position. 

It  is  to  be  attained  partially  by  having  a  proportion  of  light  field  or 
mountain  guns  capable  of  accompanying  a  coimter-attack  or  rapidly  rein- 
forcing a  threatened  point.  Such  pieces  would  as  a  rule  be  allotted  to  the 
general  or  local  reserves. 

As  regards  the  heavier  natures  of  guns  of  the  general  defense,  however, 
they  may  be  said  to  be  mobile  if  they  can  be  shifted  from  one  position  to 
another  by  means  of  previously  constructed  communications  more  rapidly 
than  the  guns  of  the  enemy  which  will  for  a  time  be  entirely  dependent  on 
such  roads  as  may  be  found  existing  in  the  country  and  which  may  be  of  no 
great  assistance  to  them.  Even  guns  which  can  be  withdrawn  during  the 
night  and  be  ready  to  open  fire  from  a  new  position  at  daybreak  will  often 
seriously  upset  the  attacker's  plans.  This  superior  power  of  movement  can 
only  be  obtained  by  preparations  made  in  peace  time.  It  is  of  no  use  to 
postpone  the  construction  of  roads  and  communications  until  hostilities  are 
imminent,  as  roads,  especially  those  required  for  heavy  gun  traffic,  take  time 
to  become  properly  consolidated  and  take  a  long  time  to  make.  The  Russians 
fully  grasped  the  necessity  of  good  communications  at  P(H*t  Arthiu*,  where 
it  would  have  been  possible  to  drive  a  coach  up  the  roads  connecting  the  forts 
with  each  other,  and  the  town  and  docks  in  rear,  except  in  the  case  of  203- 
Metre  Hill,  the  preparation  of  which  for  defense  had  not  been  made  before 
the  siege.  The  roads  should  consist  of  well  defiladed  lateral  communications 
as  well  as  a  radial  system  from  the  area  to  be  defended,  and  there  should  be 
good  roads  leading  right  into  the  gun  emplacements. 

The  question  of  roads  in  front  of  the  defended  position  has  to  be  weighed 
on  the  spot  in  each  case.  In  some  cases  they  will  facilitate  counter-attack,  in 
others  they  may  be  a  source  of  danger  and  would  be  bette*  non-existent. 
In  all  cases  however,  they  should  be  as  few  as  possible. 

Roads  affording  good  lateral  communications  in  the  enemy's  position 
are  a  disadvantage  to  the  defense  but  the  existence  of  certain  well  defined 
roads  leading  from  the  enemy's  position  have  their  advantages  in  rendering 
easier  the  arrangement  of  examining  guards,  etc.,  and  in  some  cases  restricting 
the  possible  lines  of  advance  especially  by  night.  A  point  in  connection  with 
this  was  forcibly  brought  home  to  the  writer  not  long  ago  in  the  case  of  a  wild 
mountainous  tract  of  country  in  which  twelve  years  ago  no  roads  of  any 
value  were  existent  but  a  lai^e  number  of  village  footpaths  and  tracks  con- 
verging for  the  most  part  on  to  the  passes  through  the  mountains  forming 
the  defensive  position.  By  degrees  a  few  roads  of  better  class  were  made 
taking  definite  lines  through  these  passes.  It  was  found  that  the  increased 
convenience  of  travelling  given  by  these  few  roads  seemed  to  make  the  inhab- 
itants use  them  almost  entirely,  even  when  it  necessitated  a  somewhat  longer 
journey,  with  the  consequence  that  many  of  the  previously  existing  tracks 
became  overgrown  and  obliterated  by  disuse.  The  vegetation  was  only  the 
sort  of  low  scrub  which  finds  an  existence  on  the  rocky  soil,  yet,  after  a  couple 
of  years  disuse,  a  footpath  which  was  once  rideable  could  only  be  foimd,  if  at 
all,  with  the  greatest  difficulty  by  daylight,  on  foot. 

In  many  cases,  especially  with  a  large  defensive  perimeter  and  no  very 
great  natural  obstacles,  it  is  probable  that  a  most  effective  way  of  obtaining 
mobility  within  the  defenses  of  an  important  fortress  would  be  to  construct  a 
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ceinture  railway,  which  would  have  sidings,  wherever  possible,  running  into 
each  heavy  gun  emplacement. 

This  would  not  only  provide  for  the  actual  rapid  transport  of  guns,  men 
and  stores  to  any  point  by  day  or  night  but  would,  in  suitable  cases,  admit 
of  the  employment  of  heavy  guns  and  howitzers  mounted  on  and  fired  from 
special  trucks — a  method  which  would  be  of  great  assistance  where  the  gar- 
rison and  number  of  guns  were  somewhat  small  fen*  the  perimeter.  It  might 
often  be  possible  to  construct  the  railway  line  so  as  to  have  sections  of  it 
constructed  without  gradient  between,  say,  alternative  gun  emplacements 
so  as  to  facilitate  the  man-handling  of  the  trucks  when  other  means  of  trac- 
tion were  not  at  hand. 

There  is  little  doubt  that  good,  well  laid  out  roads  constitute  the  most 
important  feature  of  defensive  preparation. 

This  principle  was  carried  out  in  1886  when  it  was  decided  to  construct 
a  large  entrenched  camp  at  Quetta.  The  first  work  undertaken  was  the  con- 
struction of  miles  of  good  macadamised  roads  to  facilitate  the  passage  of 
artillery  to  positions  in  the  defensive  line. 

4.    Utilisation  op  the  Advantages  Conferred  by  a  Long 

Period  op  Preparation 

The  previous  headings  in  this  paper  have  of  course  dealt  essentially  with 
matters  which  come  under  this  hauling  but  what  I  now  propose  to  discuss 
is  the  preparations  which  can  be  made  by  officers  and  units  themselves  in 
contradistinction  to  the  preparations  which  are  the  outcome  of  a  policy  and 
involve  large  expenditure  of  public  funds. 

First  and  foremost  it  is  necessary  to  take  advantage  in  every  way  of  the 
possession  of  local  knowledge. 

A  thorough  and  intimate  acquaintance  with  the  terrain  and  the  posses- 
sion of  really  good  maps  is  the  first  essential  for  utilising  this  advantage. 

Not  only  should  every  defensive  position  be  known  but  also  every  point 
favorable  or  otherwise  to  the  attacker — ^his  main  lines  of  advance — positions 
to  which  he  could  move  light  artillery  and  those  to  which  alone  heavy  guns 
could  be  transported — and  this  knowledge  can  best  be  obtained  by  carrying 
out  on  the  ground  Regimental  and  Sta£f  Tours,  and  better  still  by  actually 
encamping  units  for  considerable  periods  in  the  year  on  the  ground  itself. 
This  can  be  done  by  utilising  periods  of  Field  Training  and,  in  some  places 
abroad,  artillery  practice  camps  for  the  purpose.  As  an  instance  of  this,  I 
may  mention  t^t  in  two  successive  movable  armament  practice  camps  (in 
two  successive  years)  at  Hong  Kong,  the  batteries  first  carried  out  the  defense 
of  a  portion  of  the  position  and  in  the  next  year  the  attack  of  the  same.  Offi- 
cers and  men  by  this  means  became  familiar  with  every  hill,  valley,  village, 
and  watercourse  and  in  the  case  of  tlie  attacking  camp  everything  was  con- 
veyed by  water  to  the  place  of  disembarkation  including  the  guns  and  ammu- 
nition. In  England  this  could  only  be  done  by  means  of  a  sta£f  tour  but  such 
tour  would  be  more  valuable  if  it  were  possible  to  devote  a  couple  of  weeks 
to  it  instead  of  a  couple  of  days. 

The  primary  necessity  for  obtaining  local  knowledge  and  applying  it  is 
the  possession  of  reliably  accurate  maps  and  no  work  spent  on  them  in  peace 
time  to  ensure  their  reliability  b  thrown  away. 

General  maps  on  a  scale  of  about  two  inches  to  one  mile,  should  be  care- 
fully contoured  at  50  foot  intervals  while  maps  on  about  twice  this  scale 
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should  be  issued  for  artillery  purposes  and  contoured  to  proportionately 
smaller  intervals. 

It  is  believed  that  maps  for  this  purpose  are  now  being  prepared  in  some 
cases  in  the  United  Kingdom  on  a  scale  of  three  inches  to  one  mile.  All 
maps  should  be  squared  on  the  method  adopted  in  the  case  of  sea  areas  in 
charts  used  for  Coast  Defense. 

Some  little  time  ago,  an  article  appeared  in  the  R.  A.  Journal*  (by  Major 
Buckle),  advocating  the  use  of  squared  maps  in  this  connection  and  sug- 
gesting a  method  of  using  them. 

The  only  fault  I  had  to  find  with  his  suggestion  is  that  for  general  pur- 
poses the  sides  of  his  squares  were  too  large.  They  might  be  suitable  for  a 
civilised,  densely  populated  country,  where  there  is  an  infinity  of  detail  for 
identification  of  points  in  each  square,  but,  for  wild  thinly  inhabited  coim- 
tries  the  squares  should  be  smaller,  as  notable  detail  is  often  confined  to  the 
shape  and  position  of  a  rock  or  tree  of  which  there  may  be  many  varying 
but  little  in  size  shape  and  colour.  For  this  reason  it  seems  desirable  to 
reduce  the  size  of  the  square.  As  a  matter  of  fact  some  time  previous  to  the 
appearance  of  the  article  referred  to,  the  land  maps  at  Hong  Kong,  had  been 
prepared  with  squares  of  400  yards  side  in  continuation  of  the  squares  in  use 
over  the  sea  area. 

These  were  utilised  by  all  arms  and  gave  good  results  practically — in 
fact  it  became  easier,  in  a  country  of  difficult  and  out^landish  names,  to  identify 
points  in  the  country  as  village  in  **  Mess  53  "  than  as,  say,  "  Kau  Lung  Tsai," 
especially  if  there  happened  to  be  more  than  one  village  rejoicing  in  the  same 
name. 

The  idea  of  squaring  land  areas  is  by  no  means  new  and  a  division  of  the 
ground — not  actually  into  squares  but  into  portions  of  sectors  radiating 
from  a  battery  of  siege  guns  was  used  at  Lydd  twenty  years  ago. 

There  has  been  a  great  "boom"  in  panoramic  sketches  in  recent  years 
and  they  undoubtedly  have  a  great  value  when  the  user  can  rely  on  adopting 
the  same  point  of  view  as  the  sketcher.  Their  drawback  is  that  an  officer 
finding  himself  in  possession  of  a  large  number  of  panoramic  sketches,  of 
varying  merit,  taken  from  a  great  many  different  points  of  view  will  find 
the  collation  of  the  same  so  as  to  give  a  clear  idea  of  the  country  a  matter 
of  great  difficulty.  As  records  however  in  definitely  fixed  artillery  or  obser- 
vation positions  they  have  great  value,  especially  if  prepared  with  correct 
orientation  of  the  points  shown  in  the  sketch. 

In  the  use  of  maps  in  the  preparation  for  artillery  defense  great  impor- 
tance attaches  to  the  accuracy  of  the  contouring  for  reasons  which  it  is  now 
proposed  to  explain. 

In  the  article  on  the  use  of  squares  over  land  areas,  already  alluded  to, 
mention  is  made  of  undulating  country^  but  no  easy  method  is  suggested  of 
engaging  invisible  targets  above  or  below  the  gun. 

The  possession  of  accurately  contoured  maps  permits  the  use  in  con- 
junction with  them  of  an  adjunct  to  the  map  which  may  be  described  as  a 
graphic  Range  Table  or  Chart  of  Trajectories  for  any  nature  of  gun  employed. 
This  chart,  prepared  in  peace  time,  can  be  utilised  in  controlling  and  ranging 
the  guns  of  the  defense  as  well  as  in  rapidly  solving  a  large  number  of  prob- 

•  "FightinR  Guns  Landwards."  by  Maj.  C    R.  Buckle.  D.s.o..  R.G.A.     Journal  of  the  Royal 
Artiliery,  VoL  XXXIV.,  No.  5.  AutfUht,  llKtT. 
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lems  which  present  themselves  in  engaging  objectives,  selecting  appropriate 
sites  for  gun  positions,  etc. 

The  chart  consists  essentially  of  a  diagram  of  trajectories  of  any  one 
nature  of  gun  plotted  in  such  a  way  as  to  show  at  a  glance  the  height  of  the 
trajectory  corresponding  to  a  certain  elevation  at  any  point  up  to  the  extreme 
range  of  the  gun,  and  of  height  lines  and  angles  of  sight  enabling  targets  visible 
or  otherwise  to  be  engaged  on  ground  at  any  height  above  or  below  the  guns. 
The  chart  will  be  best  understood  by  reading  the  directions  for  its  construc- 
tion. Its  construction  involves  considerable  initial  labor,  but,  once  made 
out  for  any  nature  of  gun,  it  is  available  for  use  with  any  gun  of  that  nature 
in  any  part  of  the  world,  provided  that  the  total  height  shown  above  and  below 
the  point  of  origin  of  the  trajectories  covers  the  probable  differences  of  height 
between  the  gun  and  target  in  any  case  which  may  arise  in  the  locality  in 
which  it  is  \ised. 

Directions  for  the  Construction  op  a  Chart  op 

Trajectories 

1.  The  trajectories  shown  on  the  chart  should  be  those  for  a  series  of 
successive  elevations  such  that  the  number  of  minutes  difference  in  elevation 
between  two  adjacent  trajectories  corresponds  to  range  difference  of  less  than 
twice  the  50  per  cent,  length  zone  of  the  gun  at  that  elevation.  (Vide  diagram 
B,  opposite  page  322.) 

e.g.  For  the  15-pounder  B.L.  gun.  At  1000  yards  twice  the  50  per 
cent,  zone  =  38  yards,  5  minutes  elevation  alters  range  by  59  yards. 

Th^efore  interval  between  trajectories  at  1000  yards  should  be  3,  or 
say,  2i  minutes. 

But  as  the  interval  between  any  two  trajectories  may  easily  be  divided 
by  eye,  5  minute  intervals  will  be  sufficiently  small.  At  4000  yards  for  same 
gun  50  per  cent,  zone  X   2  =  92  yards,  5  minutes  alters  range  by  26  yards. 

Therefore  on  above  principle  30  minutes  is  a  small  enough  interval  for 
trajectories. 

2.  Interval  being  fixed  upon — a  scale  for  chart  capable  of  showing  the 
required  differences  can  be  decided  on  (probably  200  yards  to  1  inch  will 
be  generally  suitable). 

3.  Decide  the  maximum  number  of  feet  above  or  below  the  gun  that 
any  target  to  be  engaged  may  be  situated. 

The  feet  above,  -f  the  feet  below,  fixes  the  height  of  the  chart — the 
maximum  range  at  a  given  scale  fixes  the  width  of  it.  It  will,  however,  in 
order  to  obtain  clear  readings,  be  necessary  to  exaggerate  the  vertical  scale.  "^^ 
It  will  generally  be  at  least  six  times  the  horizontal  scale. 

4.  Let  X  Y  be  the  vertical  height  of  your  chart.  Take  a  point  G  in  the 
left  edge  such  as  G  X  =  to  scale,  the  greatest  possible  height  of  target  above 
gun,  and  G  Y  —  the  greatest  possible  below. 

From  G  draw  a  horizontal  line  of  ranges  G  Z  =  to  maximum  range  of  gun. 

5.  Mark  off  along  G  Z  ranges  from  the  range  table  corresponding  to 
elevation  at  which  you  desire  to  draw  trajectories  (i.e.  at  intervals  of  5,  10, 
or  any  other  number  of  minutes)  and  mark  the  elevations  above  the  ranges. 

6.  Through  these  elevation  points  draw  vertical  lines  across  the  paper 
parallel  to  X  Y. 

*  In  the  case  of  howitzers  such  eKarraration  of  the  vertical  scale  may  not  be  necessary.    This 
would  enable  a  much  simplified  form  of  chart  to  be  used  and  this  will  be  dealt  with  later  on. 
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7.  Parallel  to  G  Z  draw  horizontal  lines  representing  at  the  exaggerated 
vetical  scale  heights  above  or  below  gun  at  any  convenient  interval. 

8.  Select  any  convenient  elevation  line  (vide  6)  and  mark  off  on  it 
above  and  below  G  Z  distances  corresponding  to  the  number  of  feet  subtended 
at  the  range  due  to  that  elevation  by  the  number  of  minutes  diffe^nce  re- 
quired between  the  trajectories  (using  vertical  scale)  e.g.  5  minutes  gives 
25  feet  at  6000  yards. 

9.  Draw  rays  from  G  through  the  various  points  on  the  6000  (or  other 
selected)  elevation  line. 

These  rays  represent  angles  of  sight  and  will  give  the  vetical  height 
due  to  them  at  any  range. 

10.  The  points  where  the  rays  cut  each  elevation  line  (para.  6)  repre- 
sent elevations  above  or  below  G  Z  differing  successively  by  so  many  minutes. 

By  joining  all  points  corresponding  to  the  same  elevation  curves  will  l>e 
formed  representing  successive  trajectories  of  the  gun  and  the  points  where 
the  curves  cut  the  horizontal  height  lines  (para.  7),  show  the  actual  height 
of  the  trajectories  at  those  points. 

11.  It  will  be  foimd  convenient,  to  obviate  confusion  in  inking  in,  to 
ink  in  the  trajectories  and  the  horizontal  height  lines  only — rubbing  out 
the  remainder — though  additional  facility  in  use  is  given  if  the  vertical  eleva- 
tion lines  are  inked  in  in  very  fine  lines.  Angles  of  sight  should  be  marked 
on  the  margins. 

Figure  the  chart  as  may  be  convenient.  It  is  of  some  assistance  to  put 
a  light  wash  of  red  between  the  trajectory  at  each  whole  degree  and  the  next 
trajectory  above  it. 

The  diagram  attached  (A)"*  is  from  a  photograph  of  a  Graphic  Range 
Table  for  a  4.7  Q.F.  gun,  and  a  smaller  diagram  (B)  shows  (for  a  12-poimder 
Q.  F.)  the  method  of  construction  as  described  above,  t 

In  this  method  draw  vertical  range  lines  (i.e.  through  the  yard  divisions 
on  G  Z)  and  up  and  down  each  range  line  plot  the  vertical  distances  subtended 
by  the  number  of  minutes  difference  in  trajectories  (5',  10',  or  other  intervals) 
and  join  corresponding  elevations  as  before. 

There  is  less  drawing  in  this  latter  method  but  more  calculation  and  it 
must  be  remembered  that  the  vertical  intervals  will  not  necessarily  always 
start  from  G  Z  if  you  wish  to  read  elevations  in  multiples  of  5  minutes,  10 
minutes,  etc.  e.g.  15-pounder  B.  L.  Range  3000  yards — elevation  =  5  degrees 
24  minutes. 

Here,  in  plotting  the  intervals  for  5  minutes  up  and  down  the  3000  yards 
line,  the  first  interval  will  be  above  the  line  only  Jth  of  the  interval  due  to 
5  minutes  at  3000  yards  and  |ths  below  it  (marking  elevations  5®  25'  and 
5°  20'  respectively). 

An  enormous  variety  of  problems  can  be  solved  at  once  from  the  chart 
without  any  calculation  and  a  few  specimen  examples  solved  from  a  4.7  Q.F. 
chart  are  appended. 

Charts  when  constructed  should  be  mounted  on  linen  and  pinned  down 
to  a  board.  A  pivoted  range  arm  is  of  assistance  sometimes  but  most  solutions 
can  be  arrived  at  with  the  aid  of  a  few  glass  headed  pins  and  a  piece  of  string. 

•  Not  reproduced  in  JoumaJ  U.  S.  Artillery. 

^  Should  a  lonfT  ruler  be  available  for  drawinir  the  rays,  the  aboTe  is  the  moat  convenieat 
wmy  of  constnictinK  the  chart.  It  is  possible,  however,  to  construct  the  chart  without  drmwinir 
the  rays. 
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It  might  be  preferable  to  have  the  chart  engraved  on  xylonite  and  glued  to  a 
board,  but,  though  more  durable,  it  would  not  be  quite  so  easy  to  use  as  one 
into  which  pins  can  be  stuck  to  mark  points.  A  pencil  mark  is  not  so  obvious 
as  a  pin,  and  is  more  likely  to  lead  to  error. 

♦  ♦♦♦***♦ 

Having  roughly  sited  all  the  emplacements,  including  alternative  ones 
and  the  b^t  observing  stations,  the  exact  sites  are  easily  fixed  by  going  on 
to  the  groimd.  Emplacements  may  then  be  made  or  platf(H*ms  laid.  If 
this  is  impossible  under  peace  conditions  the  exact  sites  should  be  noted  and 
marked. 

The  next  thing  is  to  mark  out  the  dead  groimd  carefully  on  a  map  for 
each  gun  position.  This  may  appear  to  be  a  very  arduous  task,  and  so  it  is 
for  one  man,  but  with  three  men  working  together  it  is  done  much  more  quickly. 

One  has  a  map  and  notes  the  obstructive  contours  on  each  bearing  used 
and  calls  out  their  height  above  the  gun  and  range  to  another  man  working 
on  the  chart.  This  latter  calls  out  the  range  and  height  at  which  trajectory 
meets  further  slope  to  a  third  man  writing — or  the  map  man  can  mark  them 
in  on  the  map.  The  dead  ground  having  been  fixed  they  proceed  to  ascer- 
tain and  record  in  a  book,  prepared  with  suitable  columns,  the  exact  quadrant 
elevation  and  lateral  angle  from  specified  aiming  point  required  to  hit  the 
center  of  each  square.    A  suitable  length  of  fuze  may  also  be  noted. 

A  good  method  of  placing  the  names  of  squares  on  the  map  without 
obliterating  detail,  is  to  form  the  letters  with  a  light  wash  of  Indian  ink  in 
block  capitals  two  or  three  squares  high. 

They  are  put  in  otherwise  on  the  specimen  map*  in  order  to  permit  of 
more  easy  reproduction.  Dead  ground  is  also  better  indicated  by  a  wash 
of  some  light  transparent  color,  but  the  absence  of  certain  squares  from  the 
fighting  book  of  the  gun  will  indicate  dead  ground  without  showing  it  on  the 
map. 

In  order  to  assist  in  siting  guns  for  flanking  fire,  dead  ground  in  front 
of  guns,  due  to  insufKcient  depression  should  also  be  ascertained  and  noted. 

Charts  for  Howftzers 

In  the  case  of  guns,  the  necessary  exaggeration  of  the  vetical  interval 
distorts  the  trajectory  and  each  must  be  drawn  in.     (Vide  diagram  D.)* 

In  the  case  of  howitzers,  however,  the  making  of  a  chart  is  simplified 
as  heights  may  be  made  to  same  as  horizontal  scale.  The  complete  trajectory 
of  the  howitzer  is  then  drawn  and  mounted  on  xylonite  or  metal  (preferably 
transparent  xylonite).  The  various  trajectories  are  ascetained  by  pivoting 
the  full  trajectory  at  its  point  of  origin  to  the  point  of  origin  of  the  chart, 
which  need  only  be  marked  with  height  lines  and  angles  of  sight.  (Vide 
diagram  D.)* 

A  very  convenient  way  in  the  case  of  a  howitzer  is  to  use  a  transparent 
sector  of  which  the  apex  angle  is  equal  to  the  tangent  angle  of  elevation  for 
the  furthest  range.  It  is  pivoted  at  the  apex,  so  that  when  one  edge  of  the 
sector  is  on  the  horizontal  line  of  ranges  on  the  chart,  the  other  (upper)  edge 
is  a  tangent  to  the  trajectory  at  the  muzzle.  The  actual  trajectory  is  engraved 
on  the  sector,  the  range  table  elevations  and  ranges  being  marked  at  their 
proper  positions  along  the  trajectory.    To  find  the  Q.  E.  to  hit  any  point — 

*  Not  reproduced. 


324  PROFESSIONAL  NOTES 

mark  the  point  at  the  correct  contour  and  range  on  the  chart — move  the  sec- 
tor until  some  point  on  the  trajectory  passes  through  the  marked  point. 

The  upper  edge  of  the  sector  will  then  msu'k  the  required  Q.  E.  on  the  angle 
of  sight  scale  which  is  marked  on  the  chart. 

A  separate  sector  would  be  advisable  for  each  charge,  though  all  the 
trajectories  might  be  engraved  on  one  sector.  The  latter  method  would, 
however,  lead  to  confusion,  but  would  have  the  advantage  of  showing  at  a 
glance  which  charge  was  most  suitable  for  any  target. 

The  fact  of  using  the  same  vertical  and  horizontal  scale  in  the  case  of 
the  howitzer  enables  the  chart  to  be  much  smaller,  and  with  a  separate  tra- 
jectory for  each  nature  of  howitzer  and  for  each  charge,  one  chart  board  will 
suffice  for  solving  all  the  problems. 

When,  with  the  aid  of  the  charts  described,  we  have  sited  our  guns,  marked 
out  arcs  of  fire  and  dead  ground,  and  tabulated  the  quadrant  elevations 
for  each  square  on  the  map,  we  shall  have  done  a  very  great  deal  towards 
the  artillery  organisation  of  the  defense  in  points  not  requiring  large  expendi- 
ture of  public  funds. 

In  natural  sequence  the  construction  of  roads  to  and  between  emplace- 
ments would  come  next  but  here  large  expenditure  of  money  comes  in  and 
so  this  point  is  omitted  in  this  section. 

The  positions  of  stations  for  fire  control  and  observation  posts  will  have 
been  decided  in  connection  with  siting  the  guns. 

The  communications  between  all  these  points  and  the  guns  should  be 
primarily  telephonic  but  alternative  signalling  communication  should  be 
arranged  for.  In  the  case  of  the  latter,  stations  out  of  sight  of  the  enemy 
must  be  carefully  selected  and  given  code  names — care  being  taken  that, 
as  these  names  will  also  be  employed  on  the  telephone,  there  shall  be  no  risk 
of  confusion  through  similarity  of  sound.  Semaphore  with  flags  of  different 
distinguishing  colors  should  be  used  as  far  as  possible  for  battery  observation 
of  fire,  using  morse  for  control  and  inter-communication  between  units. 

The  actual  installation  of  permanent  telephone  cables  from  point-to- 
point  again  involves  large  expenditure  but,  in  many  cases,  before  such  cost 
was  sanctioned,  it  would  be  possible  to  run  a  couple  of  aerial  wires  through 
all  emplacements  and  control  stations,  to  which  field  telephones  could  be 
linked  up  as  required.  These  two  lines  should  be  independent  of  all  lines 
installed  for  general  fortress  purposes.  In  peace  time,  owing  to  private  rights, 
this  is  only  likely  to  be  possible  at  stations  abroad.  Peace  training  at  home 
must  be  carried  out  by  flag  signalling.  As  a  matter  of  fact,  as  far  as  sending 
in  observations  in  code  is  concerned,  signalling  is  far  more  rapid  and  reliable. 
On  one  occasion  a  coast  battery  was  being  ranged  at  a  concealed  target  from 
a  position  about  three  miles  from  the  battery,  and  though  telephones  were 
available,  they  were  quickly  discarded  in  favor  of  the  helio. 

The  question  of  the  utilisation  of  coast  defense  guns  to  assist  the  defense 
landwards  has.  I  know,  many  opponents  and  there  are  some  cases  in  which 
they  would  be  unable  to  assist  and  others  in  which  it  would  be  unnecessary. 

When  one  considers,  however,  that  the  guns  in  question,  being  provided 
with  oriented  arcs  and  having  absolutely  fixed  pivots,  are  peculiarly  adapted 
to  being  usefully  employed  over  land  areas,  it  is  a  pity  not  to  make  arrange- 
ments in  peace  time  to  admit  of  such  employment  when  advisable.  The 
fact  of  increasing  their  possible  r61e  does  not  in  any  way  imply  that  their 
primary  r61e  is  to  be  neglected  either  in  organisation  or  training.     There 
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would  be  no  work  for  them  to  do  seawdrds  and  then  it  would  surely  be  better 
to  add  their  weight  of  metal  to  that  of  the  land  front  than  to  leave  them  idle. 
The  life  of  the  gun  of  course  has  to  be  considered  but  the  decision  of  what 
method  of  employment  gives  the  preponderance  of  advantage  could  be  left 
to  those  on  the  spot. 

Shrapnel  would  probably  be  the  best  projectile  to  employ  with  them. 

Owing  to  their  retired  position  from  the  general  line  they  could  often 
search  out  areas  that  are  dead  to  the  mobile  guns  in  the  first  line. 

It  may  be  expecting  a  great  deal  of  the  garrison  gunner  to  devote  the 
time  that  is  here  suggested  to  the  land  defense,  and  the  factor  that  is  most 
frightening  is  that  of  moving  heavy  guns  up  into  position  for  drill  purposes. 
This  latter,  however,  is  not  at  all  necessary. 

Nowhere  are  the  dummy  tripod  guns  used  for  teaching  laying  and  fire 
discipline,  more  useful  than  as  a  substitute  for  heavy  guns  which  it  is  often 
impossible  to  move  into  position  in  the  time  available. 

Nearly  all  the  training  can  be  carried  out  with  these  tripods,  with  if  nec- 
essary, skeleton  detachments. 

Many  other  methods  by  which  preparations  can  be  made  for  artillery 
land  d.efense  will  no  doubt  suggest  themselves  to  officers  who  have  studied 
the  subject.  I  have  only  named  one  or  two  and  my  excuse  for  describing 
them  at  such  length  is  that,  without  great  labor,  they  enable  so  much  to  be 
done  with  available  mata*ial  and  definitely  settle  questions  of  artillery  defense 
which  are  often  only  too  vaguely  thought  out. 

To  sum  up,  the  requirements  for  the  preparation  of  the  land  defense 
of  a  coast  fortress,  dealt  with  in  this  article,  are  as  follows: — 

1.  Provide  reliable  contoured  and  squared  maps. 

2.  Study  them  with  a  view  to  the  enemy's  possible  and  probable  line 
of  attack. 

3.  Fix  your  own  defensive  line  (and  generally  a  second  line  as  well) 
with  a  view  of: — 

a.  Keeping  the  enemy's  artillery  beyond  shelling  range  of  the  object 
you  are  defending. 

h.     Avoiding  exposure  of  your  own  guns  to  his  view. 

c.  Giving  your  own  guns  as  great  a  degree  of  mobility  as  possible  (e.g. 
alternative  positions). 

d.  Siting  guns,  etc.,  so  that  in  the  event  of  retirement  to  a  second  line, 
your  positions  in  first  line  are  of  no  use  to  enemy. 

€.  In  mountainous  country  arranging,  as  will  often  be  possible,  to  have 
a  hill  or  ridge  between  you  and  the  town  to  act  as  a  stop  butt  to  shells  going 
over  your  first  line. 

(At  Port  Arthur  the  hills  behind  the  Russian  Forts  looked  as  if  the  slopes 
had  been  prepared  for  afforestation  on  an  extensive  scale  so  numerous  were 
the  craters  made  by  misses  from  Japanese  guns.) 

4.  Make  your  radial  and  communicating  roads  throughout  your  positions. 

5.  Make  your  emplacements  and  trenches  or  at  any  rate  carefully  mark 
positions  of  guns,  observation  posts,  etc. 

6.  Prepare  your  maps  as  suggested  in'^this  article,  and  make  records 
of  information  both  for  mobile  and  coast  guns. 

7.  Install  your  system  of  telephonic  communication  between  the  For- 
tress Commander  and  the  sections. 

8.  Instal  purely  artillery  telephones. 
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For  the  rest,  some  pieces  of  water  piping  iron  standards,  or  short  lengths  of 
wood  to  form  the  pivot,  and  a  little  wire  are  all  the  st<H*es  required. 

Capt.  Mance  mentions  that  at  the  Siege  of  Mafeking  the  defendov  em- 
ployed a  very  serviceable  t3rpe  of  loophole — an  iron  plate  about  3'  x  1'  3" 
X  i'  thick  bent  at  right  angles  with  a  small  rectangular  hole  at  the  angle 
(Fig.  2). 


Fig.  2. 

One  at  these  plates  was  struck  by  26  bullets!  With  this  t3rpe  oi  loop- 
hole, however,  the  defender,  if  of  a  mathematical  turn  of  mind,  will  be  won- 
dering all  the  time  what  the  chances  are  oi  a  bullet  finding  its  way  through 
the  rectangular  hole  and  thence  to  its  billet.  The  nervous  wear  and  tear 
oi  the  survivor  of  the  26  hits  must  have  been  prodigious.  No  such  problem 
harasses  our  d^endor  at  the  "perfect"  loophole.  The  pattering  of  bullets 
on  the  plate  will  be  as  music  to  his  soul  for  he  is  buoyed  by  the  certain  knowl- 
edge that  in  the  long  run  it  is  a  case  of  *'  Heads  I  win,  tails  you  lose,"  and  as 
he  draws  his  bead  for  the  ^"^  time  upon  the  foe  he  softly  murmurs  "He 
laughs  best  who  laughs  '*  -The  Royal  Engineers  Journal,  April,  1911. 


MODERN  MILITARY  RIFLES 

I. 

(Extract) 

I  propose  in  the  following  article  to  describe  briefly  the  present  weapons 
used  by  the  Great  Powov  of  the  world,  to  compare  them  with  the  weapons 
in  use  20  years  ago,  and  to  forecast  as  far  as  possible  the  great  advance  in 
rifle  manufacture.  Let  us  first  summarize  the  chief  alterations  that  have 
occurred  in  the  last  20  years.  We  shall  find  as  we  progress  that  the  rifles 
have  become  lighter  and  shorter,  that  the  caliber  has  become  smaller,  the 
range  greater.  To  a  great  extent  all  these  changes  have  been  due  to  the 
introduction  of  the  nitro-cellulose  or  other  smokeless  powders  and  the  small 
buU^ 

CALIBER 

The  caliber  oi  a  rifle  \b  the  diameter  of  the  bore  measured  across  the  lands 
— 1,4,,  the  portion  of  the  bore  left  by  the  instrument  when  cutting  out  the 
grooves.  The  subjoined  table  gives  a  sununary  oi  the  calibers  at  the  present 
day  fuf^d  about  the  y^  1995: — 
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1909. 

1885. 

% 

Rifle.             Caliber. 

Rifle. 

Claliber. 

Austria 

Belgium 

Denmark 

France 

Germany 

Great  Britain 

Great  Britain 

Italy 

Japan 

Russia 

Switzerland 

United  States 

United  States 

inches. 
Mannlicher                 .315 
Mauser                       .301 
Krag-Jorgensen         .315 
Lebel                          .315 
Mauser                       .311 
M.-L. -Enfield             .303 
S.  M.  L.  E.                 .303 
Mannlicher  Carc'o     .256 
30th  Year                   .256 
3-Line                          .300 
Schmidt-Rubin           .295 
Krag-Jon^ensen         .300 
(Short)  l^ringfi'd      .300 

Wemdl 

Albini-Braendlin 

Remington 

Gras 

Mauser 

Martini-Uenry 

Vetterii 

Berdan 

VetterU 

(Long)  Springfi'd 

inches. 
.433 
.438 
.438 
.483 
.433 
.450 

.409 

.420 
.409 
.450 

The  weights  and  lengths  of  these  same  rifles  are  as  follows:— 


1905. 


Rifle. 

Weight 

Length. 

lbs. 

ozs. 

inches. 

Austria 

Mannlicher 

8 

54 

50.00 

Belgium 

Mauser 

8 

n 

50.25 

Denmark 

Krag-Jorgensen 

9 

111 

52.75 

France 

Lebel 

9 

3* 

5L12 

Crermany 

Mauser 

9 

0 

49.40 

Great  Britain 

M.-Lee-Enfleld 

9 

4 

49.60 

Italy 

Mannlicher-Carcano 

8 

6i 

50.75 

Japan 

30th-Year 

8 

9i 

50.50 

Great  Britain 

Short  M.  L.  E. 

8 

24 

44.50 

Russia 

3-Line 

8 

■8 

51.87 

Switzerland 

(Short)  Schmidt-Rubin 

8 

43.12 

United  States 

Krag-Joivensen 
(Short)  Springfield 

9 

1 

49.25 

United  States 

9 

a 

43.25 

1885. 


Rifle. 

Weight 

Length. 

lbs. 

ozs. 

inches. 

Austria 

Wemdl 

9 

134 

50.00 

Belgium 

Albini-Braendlin 

9 

14 

53.50 

Denmark 

Remington 

9 

54 

50.25 

France 

Gras 

9 

11 

5L25 

Germany 

Mauser 

10 

24 

52.75 

Great  Britain 

Martini-Henry 

9 

0 

49.50 

Italy 

Vetterii 

9 

13} 

54.00 

Russia 

Berdan 

9 

124 

53.00 

Switzerland 

Vetterii 

10 

2J 

52.00 

United  States 

(Long)  Springfield 

9 

51 

51.75 
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The  above  tables  show  that  the  tendency  has  been  to  reduce  the  rifle  in 
length  and  weight.  By  reducing  the  length  reduction  in  weight  followed 
as  a  matter  of  course,  unless  the  thickness  of  the  barrel  was  increased.  The 
improvement  in  the  barrel,  the  powda*  charge,  and  the  bullet  has  enabled 
the  accuracy  and  rapidity  of  fire  of  the  rifle  to  be  greatly  augmented,  with 
a  decreased  likelihood  of  the  enemy  coming  to  close  quarters.  The  bayonet, 
therefore,  has  ceased  to  be  such  an  important  factor  as  in  the  old  days,  when 
cavalry  charges  were  awaited  in  square  with  the  infantry  in  two  ranks — ^the 
rifle  was  used  as  a  species  of  pike  and  the  muzzles  of  the  rear  rank  had  as  a 
precaution  of  safety  to  be  well  clear  of  the  faces  of  the  front  rank.  We  will 
discuss  bayonets  a  little  later  on.  With  a  more  pow^ful  and  slower  burning 
propellant  the  barrel  can  be  gauged  as  to  length  to  a  nicety,  the  deaideratum 
being  that  the  last  grain  of  powd^  shall  be  converted  into  gas  as  the  bullet 
leaves  the  muzzle.  Sufficient  pressure  must  be  kept  up  on  the  base  of  the  bullet 
during  its  flight  down  the  bore  to  ensure  a  high  initial  velocity,  but  a  residue 
of  unburnt  powda*  will  result  in  inconvenience  to  the  fir^  in  a  head  wind, 
whilst  an  unnecessarily  long  barrel  will  cause  loss  of  speed  owing  to  increased 
friction.  Too  short  a  barrel  will  result  in  unsteady  flight  and  diminished 
initial  velocity.  It  is  these  factcnrs  which  determine  the  length  of  the  barrel. 
The  above  consida*ations  permitted  a  reduction  in  the  length  of  the  rifle, 
and  consequently  a  considerable  saving  in  the  weight.  From  a  foot  soldia''s 
point  of  view  this  is  of  paramount  imp(H*tance,  as  every  ounce  saved  in  the 
arm  means  more  ammunition  and  less  fatigue.  That  some  limit  must  be 
placed  on  the  reduction  of  weight  is  patent,  for  the  rifle  in  the  hands  of  a 
soldier  differs  considerably  from  that  in  the  hands  of  a  sportsman.  Accuracy 
with  great  punishing  powo*  at  short  ranges  are  the  desiderata  of  the  latter. 
Strength  to  withstand  the  wear  and  tear  of  active  service,  the  shock  of  the 
bayonet  thrust  and  parry,  together  with  accuracy  and  a  flat  trajectory  up  to 
1,000  yards  at  least,  without  undue  recoil,  are  the  essential  points  of  the  former. 
The  sportsman  employs  a  gillie  or  shikari  to  carry  his  gun,  and  it  is  more  or 
less  inmiaterial  to  him  whetha*  his  gun  is  lighter  or  heavier  by  a  few  ounces. 
The  question  of  the  recoil,  too,  is  not  such  an  important  one.  The  few  rounds 
fired  by  a  big  game  shot  in  a  day  or  even  a  week  will  not  cause  him  inconven- 
ience, but  a  modem  battle  lasts  some  days  or  weeks,  and  the  soldier  may  be 
called  on  to  fire  some  200  to  300  rounds  daily.  The  recoil,  therefore,  must 
bo  kept  down  within  reasonable  limits.  We  may  assume  that  a  military 
rifle  (non-automatic)  should  weigh  between  8  lb.  and  9  lb.  If  this  weight 
is  still  further  decreased,  two  objections  will  arise;  either  the  barrel  and  breech 
will  be  too  weak  to  withstand  the  shock  of  discharge  or  the  "kick"  of  the 
rifle  will  be  excessive.  The  energy  of  recoil  should  be  under  15  lb.,  the  calib^ 
between  .256  in.  and  .315  in.;  the  breech  action  should  be  capable  of  delivering, 
if  desired,  between  20  and  30  aimed  shots  in  a  minute.  The  explosive  must 
be  safe  to  handle,  stand  heat  and  cold,  be  powerful  and  not  too  rapid  in  its 
action,  or  it  will  destroy  the  barrel  and  breech.  The  bullet  must  keep 
up  to  its  speed,  be  hard  enough  to  withstand  the  force  of  the  explo- 
sion, and  yet  soft  enough  to  be  expanded  into  the  grooves;  it  must  also  be 
of  such  a  nature  that  on  impact  it  breaks  up  sufficiently  to  place  the  foe 
hon  de  combat  without  being  classified  as  inhuman. 

— The  Army  and  Navy  GazetUt  January  21,  1911. 
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IV. 

AUTOMATIC  RIFLES 

Every  nation  has  been  experimenting  of  late  years  with  automatic  rifles 
and  pistols.  The  latter  weapons  are  now  on  the  market,  and  the  .44  calib^ , 
Browning's  automatic  pistol,  leaves  little  to  be  desired.  It  works  well,  is 
handy  and  accurate,  and  takes  the  Service  cartridge.  A  pistol  is  required 
for  offense  and  defense  at  close  quarters,  and  it  is  essential  that  it  should  be 
of  such  a  caliber  as  to  stop  a  man  who  desires  to  come  on. 

The  question  of  an  automatic  rifle  is  a  more  complicated  one,  as  the  dif- 
ficulties to  be  faced  are  greater.  The  chief  are: — (1)  The  enormous  power 
of  the  explosive  gases;  (2)  the  weight  of  the  parts  that  must  of  necessity 
be  operated  on  by  the  recoil.  The  desiderata  are: — (1)  Simplicity;  (2) 
strength;  (3)  facility  of  repair;  (4)  non-liability  to  jamb  or  get  out  of  ordo*; 
(5)  capability  of  being  used  as  an  ordinary  rifle  should  the  automatic  action 
break  down;  (6)  good  ejection. 

Automatic  rifles  are  dependent  for  their  action  on  one  of  two  forces: — 
(1)  The  explosive  force  of  the  powda*  gas;  (2)  the  force  of  recoil.  The  latter 
method  appears  to  be  the  most  usually  adopted,  and  is  the  one  that  gives 
the  greatest  likelihood  of  success.  In  the  first  method  a  small  hole  is  bored 
in  the  barrel  near  the  muzzle,  and  the  gas  is  allowed  to  pass  into  this  hole 
after  the  bullet  has  proceeded  up  the  bore.  This  very  much  condensed  gas 
acts  on  a  piston  working  in  a  cylinder  and  connected  by  a  long  rod  to  the 
bolt  or  breech  block  which  it  forces  back  against  a  spring.  The  breech  block 
or  bolt  in  its  passage  to  the  rear  draws  the  cartridge  case  out  of  the  chamb^ 
and  ejects  it.  A  fresh  cartridge  is  fed  up  into  the  bolt  way,  and  the  recoil 
spring  which  has  been  compressed  by  the  backward  movement  of  the  bolt 
or  block  reasserts  itself  and  drives  the  cartridge  into  the  chamb^ .  This  is 
t^med  automatic  "  feed."  The  advantages  of  a  gas  operated  system  are  that 
— (1)  By  an  adjusting  screw  the  amount  of  gas  can  be  regulated,  and  thus 
extra  power  can  be  acquired  to  overcome  increased  friction.  (2)  The  barrel 
does  not  move.  The  disadvantages  are: — (1)  Long  rods  are  required  to  con- 
nect the  piston  with  the  block  or  bolt.  These  are  eitha*  buried  in  the  stock, 
which  they  tend  to  weaken,  or  are  fixed  outside  the  rifle,  forming  unsightly 
and  unsatisfactory  projections.  (2)  The  escaping  gases  are  apt  to  char  and 
corrode  the  wood  or  metal  of  the  rifle. 

The  action  of  recoil  operated  rifles  is  as  follows: — The  force  of  the  recoil 
drives  back  the  barrel  an  inch  or  so  at  a  great  rate,  carrying  the  bolt  or  breech 
block  with  it.  The  barrel  now  stops  and  is  carried  forward  again  by  the 
barrel  recoil  spring.  The  block  or  bolt  is  carried  still  furtho*  to  the  rear 
owing  to  the  impetus  imparted  to  it  by  the  barrel,  and  the  case  is  ejected  and 
a  fresh  cartridge  fed  up  into  the  bolt  way.  The  bolt  or  breech  is  now  forced 
forward  by  the  recoil  spring  asserting  itself,  and  the  cartridge  is  fed  into  the 
chamber.  Like  gas-operated  rifles,  some  worked  by  recoil  are  only  automatic 
"feed,"  and  some  are  automatic  "feed  and  fire."  The  advantages  of  the 
system  are  that — (1)  They  are  neater,  having  no  connecting-rods;  (2)  Tho'e 
is  no  charring  or  corrosion.  Their  disadvantages  are — (1)  There  is  no  resa*ve 
force  to  overcome  friction  caused  by  extraneous  matt^  getting  into  the 
bearings;  (2)  The  barrel  moves  during  the  passage  of  the  bullet  down  the 
barrel. 

Automatic  rifles  can  only  be  consida*ed  in  an  exp^imental  stage  at 
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present.    All  nations  profess  to  have  one  at  hand,  but  are  chary  oi  incurring 
the  en(»nnou8  expense  that  their  introduction  would  entail. 

The  advantages  of  automatic  rifles  may  be  summed  up  as  follows: — (1) 
Rapidity  of  fire — so  long  as  cartridges  remain  in  the  magazine,  fire  can  be 
sustained  at  a  great  rate.  (2)  Immobility  on  the  part  oi  the  firo*  during 
the  same  period.  (3)  Saving  of  labor  and  fatigue;  the  rifle  can  be  kept  stead- 
ily pressed  into  the  shoulder.  (4)  Less  recoil;  a  considerable  quantity  oi 
the  force  d  the  recoil  is  taken  up  in  compressing  the  recoil  springs  and  work- 
ing the  automatic  action.  Their  disadvantages  in  their  present  state  are: — 
(1)  Uncertainty  of  action.  (2)  Inability  to  withstand  dust  or  dirt  in  the 
action.  (3)  Faulty  ejection;  the  cartridges  have  no  time  to  cool  before  they 
are  ejected;  in  some  patterns  these  are  ejected  in  such  a  way  as  to  strike  the 
firer  or  his  next  door  neighbor,  as  they  are  projected  with  great  force  and  at 
great  heat;  this  might  cause  great  inconvenience  if  not  serious  injury.  (4) 
Complicated  mechanism,  which  cannot  withstand  the  wear  and  tear  of  service. 

There  are  other  general  disadvantages  in  the  introduction  of  such  a 
system,  which  may  be  sunmied  up  as  follows: — (1)  Increased  cost  of  arma- 
ment; (2)  increased  training,  the  time  for  which  can  be  ill-spared;  (3)  increased 
ammunition  supply.-  (1)  Is  more  a  matter  for  the  taxpayer  than  anyone 
else.  As  regards  (2),  the  present  short  service  system  and  the  prevalent 
idea  that  a  soldio*  must  be  a  jack  of  all  trades,  combining  the  mechanical 
precision  necessary  for  a  ca*emonial  parade  with  the  woodcraft  and  tracking 
ability  of  a  backwoodsman,  or  the  climbing  abilities  and  keen  vision  of  a 
Kashmir  Shikari,  does  not  induce  one  to  welcome  the  introduction  d  a  more 
complicated  weapon  that  will  require  more  time  to  teach  and  more  individual 
attention  and  care  bestowed  on  it  on  the  part  of  the  soldio*.  (3)  It  cannot 
be  imagined  that  everybody — good,  bad,  or  indiffo'ent  shot  as  he  may  be — 
will  be  armed  with  an  automatic  rifle  capable  of  firing  40  rounds  a  minute, 
perchance  into  the  void.  To  keep  up  the  ammunition  supply  in  action  with  the 
present  rifles  is  a  difficult  task  that  taxes  the  brains  of  all  armies.  How  much 
more  so  if  the  troops  are  armed  in  any  quantities  with  automatic  rifles?  The 
most  a  man  can  carry  into  action,  and  yet  retain  his  freedom  of  movement 
is  some  200  to  300  rounds.  This  he  could,  if  he  was  not  trained  to  husband, 
expend  in  an  infinitesimal  space  of  time  if  he  were  armed  with  an  automatic 
rifle,  and  yet  there  will  be  many  occasions  when  he  can  only  have  his  supply 
replenished  at  night. 

Notwithstanding  these  disadvantages,  it  can,  howevo*,  be  safely  predicted 
that  automatic  rifles  will  come,  and  that  they  will  exo'cise  a  considerable 
effect.  A  few  men  armed  with  them,  skillfully  posted,  may  deceive  the  enemy 
as  to  the  numbers  opposed  to  him.  For  rearguards,  for  covering  approaches, 
for  feints,  for  flank  defense,  and  for  the  delivery  of  rapid  bursts  of  fire  they 
will  be  invaluable.  But  the  men  who  use  them  must  be  picked  for  their  shoot- 
ing qualities,  agility  and  good  nerves.  Some  nation  will  give  the  lead,  and 
others  will,  perforce,  follow  suit. 

— The  Army  and  Navy  GazeUe,  February  18,  1911. 


SHOULD  THE  PANAMA  CANAL  BE  FORTIFIED? 

Major  Louis  Livingston  Seaman,  Surgeon  U.  S.  Volunteers  during  the 
Spanish-American  War,  concludes  a  very  interesting  article  on  the  subjec 
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"Should  the  Panama  Canal  be  Fortified/'  (The  Ediiorial  Review  for  March), 
with  the  following  apt  statement  of  the  case: 

"When  Great  Britain  dismantles  Gibraltar  and  Aden,  the  real  termini 
of  the  Suez  Canal, — and  Germany  neutralizes  the  Kiel  Canal  and  the  Goman 
Navy,  it  will  then  be  time  for  the  United  States  to  abandon  the  fortification 
of  the  Panama  Zone. 

"  I  hope  for  the  day 

'  When  the  war  drums  beat  no  longer,  and  the  battle  flags 

are  furled 
In  the  parliament  of  man — ^the  federation  of  the  world,' 

but  I  forsee  the  possibility  of  war,  and  dread  it. 

"  As  one  of  the  measures  to  prevent  it,  I  certainly  hope  the  Panama  Canal 
will  be  fortified;  that  it  will  be  used  as  an  incentive  to  encourage  American 
ship-building,  and  that  it  wiU  ranain  forever  under  the  protection  oi  the 
Ammcan  flag." 


CANALS  IN  THE  SERVICE  OF  COAST  DEFENSE 

Retranslated  from  the  Revue  IrUematUmal 
By  Captain  Rex  Van  Den  Corput,  Coast  Artillery  C(M*ps 

INTRODUCTION 

An  article  in  the  Streffleun  MUUarische  ZeiUekrift  of  July,  1909,  gave 
an  account  of  the  principal  canals  now  in  existence,  and  of  those  under  con- 
struction or  being  reconstructed.  The  article  dealt  with  the  subject  from 
a  purely  coinma*cial  standpoint  and  did  not  enter  into  the  value  of  canals 
as  being  of  military  impcntance. 

In  view  of  developments  since  the  publication  of  this  article  it  is  believed 
proper  to  consider  artificial  canals  from  a  military  view-point. 

All  countries  bordering  on  the  seas,  especially  those  that  may  be  forced 
to  contest  with  strong  adversaries,  must  consider  the  possibility  of  offering 
other  resistance  to  an  active  enemy  than  the  conventional  methods  of  defense 
now  in  use. 

It  is  particularly  desirable  to  be  able  to  move  war  vessels  from  one  sec- 
tion of  the  coast  line  to  another  without  interference  from  the  enemy's  fleet, 
and  to  be  able  to  secretly  concentrate  vessels  at  a  threatened  point.  By 
aid  of  such  an  augmented  fleet  it  becomes  possible  to  surprise  the  enemy  and 
thus  rendo*  impossible  a  total  blockade  of  the  coast. 

To  accomplish  this  result,  (that  is,  be  able  to  concentrate  or  distribute 
the  fleet)  use  is  made  of  navigable  canals  which — 

a.  Connect  the  sea,  or  arms  of  the  sea,  by  short  routes  and  avoid  the 
necessity  of  long  coasting  voyages  around  peninsulas,  or  shoals,  far  out  at  sea. 

b.  Run  parallel  to  the  coast  line  and  afford  interior  navigation  instead 
of  having  to  send  the  fleet  to  sea  in  going  from  one  point  to  another. 

Naturally,  those  canals  mentioned  in  Class  (a)  must  have  their  outlets 
protected  by  FcH*ts,  while  the  other  Class,  by  far  the  most  numerous  but  hav- 
ing less  protection,  must  have  their  various  openings  protected  by  mines 
in  time  of  war  in  order  to  restrict  entrance  to  only  national  vessels. 
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The  safety  of  the  home  fleet,  in  moving  from  sea  to  sea,  or  along  the 
coast,  will  depend  altogetho*  on  such  protections  for  freedom  of  movement, 
if  the  enemy  is  near  in  force. 

In  the  latter  event,  the  war  vessels  assembled  in  ports  which  communi- 
cate by  means  of  canals  may,  in  case  they  are  not  protected  from  the  bom- 
bardment of  the  enemy  or  his  attacks  by  submarines,  find  unassailable  posi- 
tions in  the  interior  bays  and  basins  of  the  canals.  Even  in  the  event  of  a 
port  being  captured  they  would  have  an  assured  line  of  retreat,  for  the  enemy 
would  never  dare  penetrate  waters  which  could  be  rapidly  and  securely 
defended  by  batt^ies  and  mines. 

The  force  of  the  mightiest  Dreadnought  becomes  ineffective  while  navi- 
gating such  interior  water-ways,  and  submarines  could  as  a  rule  only  be  em- 
ployed in  such  waters  by  the  defender. 

Unfortunately,  the  construction  of  maritime  canals  is  not  feasible  in 
many  localities  where  they  are  needed  for  comm^cial  use  and  especially  for 
defense.  Many  times,  the  constructive  and  financial  difficulties  appear  so 
great  that  the  project  is  not  consid^ed. 

In  addition  to  having  become  accustomed  to  a  longest  route  by  long 
usage,  sometimes  other  obstacles  inta*vene,  such  as  hilly  or  stony  country, 
intercepting  water-courses,  and  the  variation  of  tides  which  necessitate  the 
construction  of  locks  and  require  a  supply  of  wat^  for  their  operation. 

The  canals  are  natiirally  most  easily  constructed  through  low,  flat  coun- 
try wha*e  natural  water-ways  such  as  deep  streams,  lagoons,  and  lakes  may 
be  utilized.  In  such  localities,  where  all  or  part  of  these  aids  are  available, 
and  where  an  apparent  profit  may  be  expected  in  time  of  peace  or  war,  the 
canal  should  be  constructed. 

A  glance  at  the  map  will  support  this  statement,  without  con8ida*ing 
the  success  of  our  northern  neighbcx*.     (Sweden.) 

Canals  may  be  considered  of  two  classes: 
Transversal,  or  those  mentioned  in  (a). 
Longitudinal,  or  those  mentioned  in  (b). 

a.      TRANSVERSAL  CANALS 

Among  these  may  be  named: 

The  system  of  Swedish  canals. 

The  Kaiser  Wilhelm,  (connecting  the  North  and  Baltic  seas). 
The  Languedoc  canal  in  France. 
The  Suez  canal. 
The  Corinth  canal,  in  Greece. 

The  canal  between  the  Firth  of  Forth  and  the  Clyde,  Scotland,  and 
the  Panama  canal. 
The  Swedish  canals,  at  the  present  time,  are  being  deepened  over  100 
per  cent.  Eventually,  not  only  light  draft  steamers,  but  heavily  laden  mer- 
chant vessels  and  armored  war-vessels  may  pass  through  them.  This  will 
be  of  great  advantage  in  a  commercial  way,  as  it  is  well  known  that  large 
vessels  cost  relatively  less  than  small  ones. 

From  a  military  point  of  view,  little  advantage  is  expected  from  the 
deepaied  canals  as  this  peace-loving  country  holds  itself  carefully  free  from 
all  political  complications. 

The  Kais^  Wilhelm  Canal  is  being  both  widened  and  deepened,  so  that 
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the  heaviest  draft  Dreadnought, — unthought  of  when  the  canal  was  under 
construction — may  pass  through  it  without  difficulty. 

The  South,  or  Languedoc,  canal,  (or  the  canal  of  the  two  seas,  as  it  was 
once  proudly  called)  which  commences  at  Garonne,  a  short  distance  below 
Toulouse,  and  extends  to  Cette,  has  been  long  neglected  notwithstanding 
its  apparent  impcntance.  It  has  become  more  and  more  dilapidated  since 
it  has  been  found  impossible  to  deepen  its  bed  owing  to  its  passing  over  other 
waters  by  means  of  bridges  and  viaducts. 

Notwithstanding  this,  from  both  commercial  and  military  standpoints 
it  appears  necessary  to  restore  this  canal  to  service  by  carrying  out  long  pro- 
posed radical  changes. 

Whoever  examines  a  map  of  south-east  Europe  and  reads  a  few  pages 
of  French  history  cannot  fail  to  appreciate  this  canal's  importance.  Had 
this  canal,  navigable  for  deep  draft  vessels,  existed  during  the  reign  of  Napoleon 
the  First,  the  fleets  of  France,  of  Italy  and  of  Spain,  could  have  traversed 
this  route  instead  of  the  fatal  course  around  Spain,  and  the  war  with  England, 
and  with  that,  the  fate  of  Europe  might  have  taken  a  different  course. 

The  Canal  of  Corinth  is  of  vast  importance  to  its  own  coastwise  trade, 
and  to  its  navy,  but  has  nevo*  succeeded  in*  attracting  foreign  shipping  in 
spite  of  the  efforts  of  its  promota*s. 

The  proposed  Scottish  canal,  which  will  begin  to  the  rear  of  the  large 
fortified  port  of  Kossyth,  and  connect  the  two  largest  cities,  Glasgow  and 
Edinburgh,  will  not  possess  the  great  military  value  that  has  been  claimed 
for  it. 

It  is  not  probable  that  England  would  send  an  attacking  fleet  from 
that  point.  Neitha*  would  an  enemy  attack  a  point  at  the  .extreme  north 
of  England  until  it  had  swept  the  south. 

Much  more  important,  from  a  piu^ly  military  viewpoint,  would  be  a 
canal  connecting  the  mouth  of  the  Thames  and  Portsmouth,  the  two  main 
harbcMTS  of  the  British  navy.  It  will  be  seen  that  in  case  of  war  with  France, 
for  instance,  that  that  country  could  temporarily  block  the  Dover-Calais 
channel  by  means  of  its  vessels  and  submarines  and,  under  certain  condi- 
tions, could  effectually  separate  the  fleets  that  would  probably  be  in  the  two 
large  harbors  of  the  Thames  and  Portsmouth.  The  proposed  canal,  still 
only  a  vague  project,  would  eliminate  this  danger  and  would  materially  add 
to  the  defenses  of  England. 

The  project  is  not  impossible.  Much  more  complicated  and  colossal 
schemes  have  been  planned.  For  instance,  connecting  the  Gulf  of  Genoa 
with  the  Adriatic  across  Italy  from  Spezia  to  the  Lagoon  of  Commachio. 
And,  again,  in  Russia,  a  canal  connecting  the  Baltic  and  Black  seas.  In  both 
of  these  cases,  the  conmiunications  will  eventually  be  constructed,  but  will 
be  available  for  only  light  draft  vessles  owing  to  the  great  natural  obstacles 
which  are  at  present  insurmountable.  The  same  difficulties  attend  the  prac- 
tical use  of  a  canal  between  the  Danube  and  the  Adriatic  in  our  own  country. 

The  Suez  and  Panama  canals  will  not  be  considered  at  length  as  those 
two  great  international  creations,  while  profiting  the  entire  world  in  a  comma*- 
cial  sense,  are  of  military  value  to  only  the  two  great  powers  of  England  and 
the  United  States. 

b.      LONGITUDINAL  CANALS 

There  is  at  the  present  time  only  one  complete  canal  of  this  type.  It 
is  the  Imperial  Chinese  canal   which  connects  the  mouths  of  the  Yantse, 
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Hoangho,  and  otho*  rivers,  and  runs  almost  parallel  to  the  Pacific.  It  b 
of  considerable  commercial  value,  and  in  time,  when  China  possesses  a  navy 
worthy  oi  the  name,  will  be  an  imp<»*tant  military  factor.  The  fear  of  the 
Chinese  for  the  open  sea  was  the  original  cause  of  its  being  built. 

Europe,  from  entirely  diffa*ent  motives  from  those  which  caused  the  Chi- 
nese to  build  their  canal,  are  following  the  instructive  example  given  by  the 
Orientals. 

In  this  Germany  leads.  Having,  as  a  rule,  low,  level  coast  lines,  the 
necessity  of  establishing  communications  by  water  between  the  principal 
cities  has  recently  been  recognized  by  Germany,  and  has  been  encouraged 
by  a  comparatively  easy  work  which  has  proved  successful  notwithstanding 
the  fact  that  financial  doubts  existed  at  first.  The  canal  known  as  the  Kiel 
canal,  first  intended  to  connect  Kiel  and  Wilhelmshaven,  now  extends  to  the 
lower  Elbe.  On  the  opposite  side  of  that  river,  the  Elbe-Weser  canal  tami- 
nates,  but  it  must  yet  be  deepened  in  order  to  form  a  continuation  of  the 
Kiel  canal.  When  completed  this  canal  will  connect  the  two  principal  for- 
tified ports  of  Germany. 

(Other  canals  are  proposed  in  Germany,  Russia  and  France,  but  are 
omitted  as  not  being  under  actual  construction.) 

In  the  United  States  oi  North  America  unusual  activity  is  being  shown 
in  the  construction  of  longitudinal  canals.  In  fact,  in  view  of  the  favorable 
character  of  coast  line,  and  configuration  oi  the  ground,  the  conditions  are 
most  favorable  and  sustain  the  statement  that  it  is  possible  to  have  all  things 
in  America, — including  money. 

The  DetUaehe  Rundschau  of  last  year,  as  well  as  otho*  authorities,  states 
that  the  United  States  is  contemplating  the  construction  of  a  series  of  canals 
which  will  give  an  inland  water-way  the  full  length  of  the  Atlantic  coast. 
These  canals  will  supplement  the  present  ones  and  will  give  both  small  and 
large  vessels  a  course  free  from  storms,  ice-floes,  or  the  attacks  of  enemies. 
Foreign  navigation  companies  will  not  be  pomitted  to  use  these  canals  and 
entrance  by  the  enemy  can  be  securely  guarded  against.  In  pursuance  of 
this  idea,  the  Cape  Cod  canal  was  conmienced  about  ten  months  ago.  (Jan., 
1910.) 

While  the  shortest  of  the  chain,  it  will  be  one  of  the  most  important  and 
will  have  a  depth  of  from  24.5  feet  to  29  feet.  It  will  connect  Boston 
with  the  interior  chain  of  communication  and  work  to  the  ncxtheast  of  that 
port  will  be  undertaken  later.  Further  south  the  system  of  canals  has  been 
nearly  completed  to  Norfolk.  The  work  has  not  been  expensive  owing  to  the 
utilization  of  the  Chesapeake  Bay  which  is  really  a  vast  natural,  longitudinal 
canal.  This  magnificent  bay  does  not  run  normal  to  the  coast  but  turns  at 
right  angles,  to  the  ncxth  just  above  the  entrance  and  parallals  the  coast 
for  one  hundred  and  fifty  miles  up  to  about  the  40th  degree  of  north  latitude. 

At  the  well  fortified  entrance  of  the  Chesapeake  a  second  basin,  extend- 
ing southward,  commences.  This  second  basin  is  almost  as  long  as  the  first 
and  in  portions  has  the  necessary  width  and  depth.  Much  w(M*k  is  necessary, 
however,  in  dredging  and  sanitary  improvements.  It  extends  to  the  south 
oi  Cape  Hatteras  and  is  separated  from  the  Atlantic  by  dunes  protected 
by  many  reefs.  From  that  point,  about  34  degrees  north  latitude,  the  bays 
and  lagoon^  cease  and  the  canal  must  be  cut.  This  will  require  a  consider^ 
able  outlay  of  time,  money  and  labor,  but  no  serious  difficulties  will  be  met 
with. 
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As  first  contemplated  the  canal  was  to  connect  Boston  and  Charleston, 
terminating  at'the  latter  fortified  port. 

About  six  months  ago,  however,  (May,  1910)  the  states  to  the  south  of 
Charleston  took  up  the  matter  and  began  to  urge  that  the  canal  be  continued 
to  the  extreme  southern  point  of  Florida. 

The  entire  project  will  be  completed,  without  doubt,  but  difficulties 
fnay'arise  at  the  base  of  the  Florida  peninsula  which  may  cause  doubt  as  to 
the  choice  of  carrying  the  canal  on  the  east  or  west  side  of  the  peninsula. 
In  either  case  the  canal  must  go  to  the  extreme  southern  point  of  Flcnida, 
terminating  at  Key  West.  That  harborage  is  well  known  as  the  base  of 
operations  for  fillibusta*s  who  depart  from  tho'e  for  Cuba  whenever  one  of 
the  numa*ous  revolutions  of  that  country  gives  them  any  hope  of  profit. 

Much  is  expected  of  this  canal,  possibly  too  much.  At  the  same  time  it 
will  afford  employment  to  many  people  for  a  numb^  of  years.  On  its  banks 
new  towns  and  villages  wiU  arise,  and  fortifications  will  be  built  at  its  entrances. 
A  heavy  traffic  will  be  maintained  over  its  waters,  and  small  vessels  which 
have  long  feared  the  evil  weathers  of  Cape  Hatteras  will  be  relieved  of  that 
danger.  The  swamps  and  fevers  will  disappear,  reefs  and  bars  will  be  removed 
and  the  channels  will  be  straightened. 

A  blockade  of  this  coast,  ova*  1500  miles  in  length,  will  be  impossible, 
for  it  would  require  an  enormous  fieet  to  blockade  the  numa*ous  outlets  of 
the  canal,  with  the  inevitable  result  of  having  each  blockading  squadron 
widely  separated  from  the  others.  Under  such  conditions  the  defender  has 
only  to  issue  in  force  from  any  selected  outlet,  fall  on  the  separated  squadrons 
and  destroy  thenL 

In  conclusion,  anotho*  advantage  may  be  mentioned.  The  canal  will 
be  self  supporting,  while  its  value  from  a  comma*cial  standpoint  cannot  be 
fully  appreciated. 

This  will  result  from  the  fact  that  its  use  will  be  reserved  for  domestic 
shipping  only,  and  hence  American  vessels  will  secure  much  of  the  freight 
that  is  now  being  transported  in  f(M*eign  vessels. 

—Streffl€ur*8  Miliiarische  Zeitackrift,  No.  4,  1910. 


THE  BOSPORUS  DEFENSES 

The  batteries  composing  the  sea  defenses  of  Constantinople  on  the  north 
are  on  the  upper  Bosporus,  so  situated  as  to  conmiand  the  entrance  from  the 
Black  Sea.  The  sites  of  the  forts  are  well  within  the  Bosporus  and  are  pro- 
tected from  a  fleet  standing  off  in  the  Black  Sea.  On  the  other  hand,  the 
field  of  fire  of  the  batt^ies  is  very  limited,  being  confined  practically  to  ships 
that  have  actually  entered  the  Bosporus.  The  batteries  are  old  and  the 
sites  are  not  well  chosen  for  the  most  advantageous  use  of  modem  guns. 
This  is  especially  true  of  the  howitzo*  batteries  (marked  No.  2  and  No.  7 
in  the  map),  which  are  about  10,000  yards  from  the  entrance  and  situated 
on  hills  near  the  channel,  the  conditions  for  zone  firing  being  most  disadvan- 
tageous, especially  against  a  rapidly  moving  ship.  There  are  some  ideal  sites 
near^  the  entrance  for  mortar  batteries,  from  which  the  channel  for  a  con- 
siderable distance  could  be  covo'ed  with  one  zone.    All  the  batteries  have 
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a  head-on  fire  except  when  a  ship  is  passing  them,  then  they  must  fire  into 
each  other. 

A  practice  was  held  at  these  battmes  in  September.  The  target  was 
anchored  at  the  entrance  to  the  Bosporus.  Practice  with  a  moving  target 
was  not  held.  In  fact,  both  guns  and  men  are  not  capable  oi  it.  The  field 
oi  fire  against  a  moving  target  would  be  small,  but  it  would  be  possible  to 
have  a  very  interesting  practice  against  a  target  pulled  between  the  two 
outer  points,  Rumeli  Feller  and  Yum  Bumu,  5000  yards  distant  from  each 
other. 

The  guns  are  all  of  the  Krupp  make  exceptjtwo  6-inch  Armstrongs. 
They  are  mounted  on  the  Krupp  slide-carriage,  and  hence  are  somewhat  out 
of  date.    In  fact,  the  only  modem  guns  are  the  Armstrongs. 

Nearly  all  the  gun  batteries  are  situated  near  the  water  level  and  close 
to  the  shore.    The  howitzo*  batteries  are  on  hills,  No.  2  on  a  130  meter  hill. 

The  names  of  the  places,  near  which  the  batteries  are  situated,  corre- 
spond to  the  numbers  in  the  map.  These  names  and  the  calib^  and  num^ 
ber  of  guns  are  given  below. 


No. 

Number 

on 

Name  of  Place. 

Caliber. 

Make. 

of 

Remarks. 

Map. 

Pieces. 

• 
3 

1 

Kiretsch  Bumu 

21  cm. 

Krupp 

Oldens 
Howitzers 

2 

130  m.  hill 

21  cm. 

it 

4 

3 

Telli 

6-inch 

Armstrong 

2 

Guns 

4 

Rumeli  Kawak 

85.5  cm. 

Krupp 

2 

<< 

5 

Siratasch  • 

24  cm. 

4 

tt 

6 

Buluk  Liman 
Sudlidje 

24  cm. 

4 

it 

7 

21  cm. 

6 

Howitzers 

8 

Madjar  Kelessi 

15  cm. 

10 

Guns 

21  cm. 

5 

4< 

28  cm. 

2 

it 

9 

AnadoH  Kawak 

15  cm. 

4 

it 

21  cm. 

2 

it 

24  cm. 

5 

tt 

10 

Genueser  Sch.'" 

24  cm. 

4 

tt 

11 

Ketschili 

24  cm. 

4 

tt 

12 

Fil  Bumu 

15  cm. 

3 

it 

13 

Toirast 

*There  is  a  searchlight  at  this  place. 
fObsolete.    No  guns. 


THE  GERMAN  COAST  FORTS 

In  close  connection  with  the  navy  on  the  one  side  and  the  army  on  the  other 
are  the  coast  forts.  These  free  the  navy  in  war  for  the  offensive  and  protect 
its  bases.  They  serve  the  army  by  forcing  an  enemy  to  land  at  unfavorable 
points  and  to  fight,  under  the  conditions  of  the  defender,  for  bases  necessary 
to  a  successful  invasion.  Those  that  do  not  see  the  use  oi  coast  forts,  because 
they  do  not  cover  the  whole  coast  and  therefore  do  not  prevent  a  landing, 
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should  consider  that  they  shut  the  enemy's  fleet  out  of  the  desirable  harbors; 
prevent  his  navy  from  capturing  the  large  cities,  harbors  and  railroad  ter- 
minals necessary  for  anything  more  than  a  landing;  compel  him  to  make  a 
land  attack  and  thus  furnish  the  mobile  forces  an  opportunity  to  defend  these 
bases, — an  opportunity  they  would  not  have  without  the  forts.  Germany 
has  no  doubts  about  the  use  of  coast  forts  and  is  adding  to  those  already  in 
existence. 

The  scheme  of  German  coast  defense  naturally  divides  itself  into  two 
parts:  1.  That  for  the  Baltic,  and  2,  that  for  the  North  Sea.  Since  the 
destruction  of  the  Russian  fleet  and  the  talk  of  war  with  England,  the  North 
Sea  defenses  have  become  the  more  important.  Consequently,  forts  to  cover 
the  entrances  of  all  the  navigable  rivers, — ^the  Ems,  Weser,  Elbe;  and  to  pro- 
tect the  great  fleet  base  at  Wilhelmshaven  are  found.  To  prevent  the  enemy 
securing  a  base  on  the  Friesian  Islands,  which  line  this  coast,  forts  have  been 
erected  on  some  of  these, — Borkum,  Wangeroog,  Heligoland.  Both  ends 
of  the  Kaiser  Wilhelm  Canal  are  protected.  This  is  to  the  German  fleet  what 
the  Panama  Canal  will  be  to  the  American  fleet.  There  is  no  hesitation 
about  fortifying  it.  Kiel,  the  principal  naval  base,  is  very  extensively  for- 
tified. For  the  purpose  of  making  the  approach  by  sea  impregnable,  the 
Germans,  if  not  actually  bringing  pressure  to  bear  on  Holland  to  fortify  her 
coast,  as  is  suspected,  look  at  least  with  great  favor  on  this  plan,  which  would 
be  to  their  advantage  and  to  the  disadvantage  of  England.  With  Holland 
fortified  and  Belgium  neutral,  Germany  is  well  protected  against  an  invasion 
from  the  sea. 

German  Land  Forts  and  Railroads 

Permanent  land  forts  are  found  in  rear  of  the  principal  coast  strongholds 
and  along  the  borders.  The  French  border  is  especially  well  fortified.  These 
forts  have  somewhat  the  same  relation  to  the  army  as  the  coast  forts  have 
to  the  navy  in  that  they  afford  points  of  support  and  give  to  a  defending 
army  greater  mobility. 

In  close  connection  with  Germany's  scheme  of  defense  and  also  plans 
for  offense  in  Europe  is  the  magnificent  network  of  railroads.  These  are  built 
partly  with  the  idea  of  quick  transportation  of  troops.  All  the  borders  are 
well  covered  with  them  and  connected  to  the  interior  by  main  lines.  Switch- 
ing facilities  are  a  special  feature  of  German  roads.  In  planning  new  roads, 
the  officials  consult  the  General  Staff.  What  these  roads  can  do  has  been 
shown  in  the  transporting  of  troops  out  of  the  maneuver  districts.  In  Ger- 
many, with  less  than  290,000  square  miles  of  surface,  there  were,  in  1909, 
37,000  miles  of  raih-oads. 

The  Merchant  Marine 

For  over-sea  warfare  the  merchant  marine  comes  into  consideration. 
In  1909,  Goroany  had  1,953  steamers  with  2,300,000  tons  and  72,000  men 
in  the  service.  For  an  expedition,  the  large  ships,  are  most  advantageous, 
since  with  a  few  ships  a  large  force  can  be  transported.  Germany  is  especially 
well  supplied  in  these.  The  large  ships  of  the  North  German  Lloyd  and  the 
Hamburg-American  Line  are  available  to  transport  troops.  The  latter  line 
is  now  building  a  ship  of  50,000  tons,  twice  the  tonnage  of  the  present  largest 
ships.  Since  the  navy  is  supericH*  to  that  of  the  United  States,  this  immense 
merchant  marine  becomes  a  matter  of  concern  and  should  lead  to  thoughts 
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of  an  adequate  army  to  suppcnrt  the  coast  works.  While  a  superior  navy  on 
the  part  of  the  United  States  would  tend  to  lessen  the  danger  of  invasion,  it 
would  not  be  a  sure  guarantee.  Napoleon  went  to  Egypt  with  the  Englbh 
navy  in  the  Mediterranean,  and  the  Japanese  did  not  wait  for  a  destruction 
of  the  Russian  fleet  before  transporting  troops  to  Manchuria.  These  obser- 
vations are  made  on  the  theory  that  the  United  States  should  have  such 
military  strength  that  its  position  is  impregnable  against  the  strongest  nation, 
-^whether  it  is  friendly  or  not. 

To  complete  the  sketch  of  Gomany's  military  strength  it  is  only  necessary 
to  mention  the  immense  arms  and  ammunition  works  which  thrive  in  peace  by 
supplying  not  only  the  German  army,  but  also  those  of  nearly  all  the  lesser 
countries.  Among  these  works  are  the  Krupps,  Ehrhardts,  Deutsche  Waffen 
and  Munitionsbabrik,  Mauser,  Westfaelisch-Anhaltische  Sprengstoff,  A.  G., 
Koln-Rott-weil  Pulverfabrik,  Poltefbbrik,  etc.,  besides  the  government  fac- 
tories.— National  Defense,  March,  1911. 


THE  PURITAN  EXPERIMENT 

The  following  statement  has  been  made  by  the  United  States  Naval 
Bureau  of  Ordnance  concerning  the  high  explosive  test  against  the  Purilan 
on  November  25: 

1.  The  test  oi  high  explosive  charges  against  the  side  and  turret  armor 
of  the  PuriUin  was  made  in  accordance  with  a  provision  that  such  an  attack 
should  be  made  against  an  actual  ship,  and  specified  both  the  character  of 
the  explosive  to  be  used  and  the  weight  oi  the  charges. 

2.  The  explosive  was  that  known  as  "explosive  gelatine,'*  well  known 
as  the  most  powerful  of  all  the  nitro-glycerine  compounds  used  for  military 
or  blasting  purposes,  and  one  of  the  most  sensitive  of  such  compounds.  The 
charge  was  in  each  case  200  pounds,  which  is  believed  to  be  the  largest  charge 
of  this  explosive  ever  detonated. 

3.  The  PuriUin  was  selected  for  the  test  because,  although  much  weak&r 
in  resisting  power  than  a  modem  battleship,  she  was  perfectly  available  and 
was  considered  to  present  more  favorable  all-round  conditions  for  the  test 
than  any  other  ship  which  could  wisely  be  used  at  this  time,  it  being  recog- 
nized that  a  test  so  extreme  as  this  one  could  not  fail  to  result  in  damages 
serious  enough  to  call  for  repairs  which  might  cover  considerable  time.  The 
turret  armor  of  the  Puritan  has  a  thickness  of  8  inches,  as  against  12  and  14 
inches  in  battleships  of  latest  design,  and  the  side  armor  at  the  point  attacked 
was  10  inches  thick,  tapering  to  five  inches  at  the  lower  edge  of  the  belt.  The 
Puritan*8  belt  armor  extends  only  about  3  feet  below  the  normal  water-line, 
and  only  2i  feet  below  the  existing  water-line  at  the  time  of  the  test. 

4.  The  explosion  against  the  turret  armor  set  back  the  plate  against 
which  the  charge  was  placed,  dishing  it  cosiderably  and  opening  a  number 
of  deep  cracks,  some  of  which  probably  extend  through  the  plate.  The 
seams  between  this  and  adjoining  plates  were  opened  as  were  also  those  be- 
tween the  next  two  plates.  It  is  not  known  whether  the  turret  can  be  framed, 
as  the  test  oi  this  point  could  not  be  made  until  certain  plates  which  had  been 
inserted  between  Uie  turret  and  the  barbette  shall  have  been  removed  after 
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the  return  of  the  ship  to  the  navy  yard,  but  no  pipes  or  joints  in  the  mech- 
anism were  disturbed,  and  there  was  no  evidence  inside  the  turret  of  any  dis- 
turbance whatever.  Two  chickens  and  a  cat,  which  had  been  placed  in  the 
turret  at  points  where  the  crew  would  be  stationed  for  working  ^e  guns  were 
entirely  uninjured. 

5.  With  regard  to  this  test,  it  may  be  said  that,  as  far  as  is  apparent  at 
the  present  time,  the  turret  was  not  in  any  sense  vitally  damaged. 

6.  The  second  charge,  against  the  armor  belt,  buckled  the  plate  against 
which  the  attack  was  directed,  swingeing  the  ends  of  the  plate  outward  and 
opening  up  the  seams  at  the  ends.  The  lower  edge  of  the  plate  was  also 
buckled  outward,  opening  up  a  longitudinal  seam  below  water,  and  starting 
a  bad  leak  through  which  the  water-tight  compartment  affected  was  rapidly 
flooded.  It  is  impossible  to  say  what  damage  was  done  below  the  armor 
belt,  but  there  is  no  indication  that  this  was  serious.  The  narrowness  of  the 
armor  plate  undoubtedly  contributed  very  largely  to  the  result  produced. 
The  wider  plates  of  a  battleship's  belt  would  have  resisted  buckling  more 
effectually,  and  the  longitudinal  bulkhead,  which  exists  in  all  modan  ships, 
would  have  confined  the  flooding  within  narrow  limits.  As  a  result  of  the 
leaks,  which  in  the  Puritan  gave  free  access  of  water  to  the  whole  of  a  large 
compartment  running  entirely  across  the  ship,  the  stem  of  the  ship  settled 
about  12  inches,  and  at  low  water  seemed  to  touch  bottom,  the  depth  of  the 
water  being  only  one  foot  in  excess  of  the  draft  of  the  ship.  With  a  rising 
tide  the  ship  floated,  showing  that  the  reserve  buoyancy  of  the  after  com- 
partments was  ample  for  taking  care  of  the  leak. 

— Untied  States  Naval  Institute  Proceedings,  March,  1911. 


THE  RESUSCITATION  OF  SECONDARY  ARMAMENTS 

The  history  of  the  growth  and  the  subsequent  temporary  suspension  of 
secondary  armaments — by  which  term  we  imply  those  weapons  which,  while 
not  of  the  heaviest  caliber,  are  undoubtedly  fitted  on  board  all  except  cer- 
tain recent  classes  of  British  ships  as  additional  fighting  gims  rather  than  a 
purely  anti-torpedo  boat  armament — is  one  that  is,  as  far  as  British  naval 
practice  is  concerned,  most  intimately  connected  with  the  influence  of  target 
practice  and  theory  diuing  the  last  decade.  In  the  last  five  years  no  secondary 
weapons  have  been  fitted  at  all  on  board  British  ships  of  the  heavies  classes, 
though  abroad  their  use  has  been  retained  by  navies  which  have  undoubtedly 
been  compelled,  in  one  or  two  cases  largely  against  their  will,  to  adopt  the 
primary  armament  affected  by  British  constructors.  Generally  speaking, 
the  history  of  the  so-called  rapid-firing  secondary  armament  dates  from  about 
1886,  when  the  Armstrong  30-pounder  quick-firing  gun  first  appeared,  which 
weapon  soon  developed  into  the  4.7-inch  45-pounder.  Of  course,  the  Admiral 
class  and  the  Victorias  had  batteries  of  smaller  guns  in  addition  to  their  heavier 
primary  weapons,  but  the  legitimate  quick-firer  with  the  single  action  breech 
block  is  of  much  later  date.  The  standard  armament  of  two  pairs  of  heavy 
guns  disposed  in  turrets  at  the  ends  of  a  central  citadel,  supported  by  a  central 
broadside  battary  or  casemates  of  6-inch  guns  on  the  main  and  upper  deck, 
remained  as  such  in  the  Royal  Navy  from  the  Royal  Sovereign  class  of  1889, 
in  the  Majesties,  Glorys,  Implacables,  Duncans,  all  through  till  the  time  of 
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the  King  Edwards  in  1903,  while  a  similar  design,  as  far  as  the  secondary 
armament  went,  was  applied  to  the  contemporaneous  classes  of  cruiser.  Dur- 
ing the  fifteen  years  that  elapsed  the  many  improvements  in  detailed  mechan- 
ical design  of  sights,  mountings,  and  breech-blocks,  and  also  in  systems  of 
training  men,  enabled  considerably  higher  rates  of  fire  to  be  obtained,  thoiigh 
during  the  same  period  the  maximum  absolute  size  of  ship  or  height  of  gun 
platform  underwent  relatively  little  change.  Three  wars — ^those  between 
Japan  and  China,  the  United  States  and  Spain,  and  Japan  and  Russia — went 
far  to  attract  attention  to  the  potentialities  of  the  gim  in  a  way  that  academic 
discussions  in  gimnery  schools  could  never  emphasise:  The  paramount  impor- 
tance of  inflicting  the  maximum  amount  of  damage  on  a  target  in  the  minimum 
of  time,  although  doubtless  appreciated  ever  since  the  old  three-deckers 
were  built,  was  never  adequately  understood  until  the  Japanese  war  of  1895 
demonstrated  the  possibilities  of  the  6-inch  quick-firing  gun,  and  till  the  war 
of  1904-5  had  proved  what  the  previous  one  might  also  have  done  had  the 
weapon  been  present — that  is,  the  destructive  power  of  the  12-inch  gun. 
Soon  after  the  first  war  the  systematic  training  of  gim  crews  to  hit  the  target 
— not  merely  to  fire  rapidly — was  begun,  and  the  initial  efforts  were  undoubt- 
edly due  to  Sir  Percy  Scott.  As  this  training  developed  over  a  period  of  years, 
it  rapidly  became  evident  that  only  those  weapons  that  were,  so  to  speak, 
comfortably  arranged,  were  really  of  value.  Of  course,  for  many  years  pre- 
viously the  evils  of  int^erence  between  large  and  small  guns  had  been  appre- 
ciated, but  it  was  more  from  the  shooting  end;  and  the  systematic  organi- 
sation of  men  and  instruments  for  the  purpose  of  fire  control,  with  the  sole 
object  of  hitting  the  target,  is  of  comparatively  recent  date.  The  introduc- 
tion of  scientific  fire  control,  coupled  with  the  mechanical  improvements 
that  enabled  the  higher  rateR  of  fire  to  be  obtained,  resulted  in  many  dis- 
coveries. In  the  fir8t  place,  the  "spotting''  of  hits  at  long  ranges  when  all 
guns,  that  is  to  say,  both  primary  and  secondary  weapons,  were  in  action,  was 
found  to  be  extremely  difficult.  In  previous  times,  when  the  quart^ly  sta- 
tionary target  was  fired  at,  as  long  as  it  was  hit  nothing  was  said;  there  was 
little  difficulty  in  hitting  it  when  guns  were  fired  singly.  But  on  the  intro- 
duction of  battle  practices,  with  all  guns  turned  loose  together,  it  became 
harder  on  account  of  the  difficulty  of  accurately  locating  the  fall  of  the  pro- 
jectile in  the  water.  Up  to  about  5000  yards  it  is  possible  to  follow  the  flight 
of  a  shot  and  Ic  cate  its  splash,  whereby  correction  can  be  made  for  inaccuracies 
in  range  and  training;  but  above  this  range — and  the  battles  of  the  Russo- 
Japanese  showed  the  necessity  of  not  closing  too  much — it  becomes  impo»> 
sible  to  identify  the  splashes  unless  there  is  a  marked  difference  in  the  caliber 
of  the  shot,  such  as  exists,  for  instance,  between  the  12-inch  and  6-inch  pro- 
jectiles. Rangefinders  alone  are  not  sufficient  for  fire  control,  and  owing  to 
the  variation  in  danger  space  at  long  range  between  two  such  calibers,  separate 
range-finders  are  necessary  in  any  case,  even  though  sight  correction  be  finally 
adjusted  by  the  time-honored  method  of  watching  the  splash.  Now,  in  con- 
trolling a  mixed  armament,  the  ship  steaming  ahead  with  the  guns  trained 
on  the  beam,  the  forward  turret  is  situated  very  favorably,  but  the  guns 
further  aft — and  this  applies  especially  to  a  6-inch  battery,  which  may  be 
firing  a  gun  every  other  second — will  be  working  in  a  heated  powder  haze 
which  makes  aiming  very  difficult,  and  sighting  through  such  an  atmosphere 
is  almost  useless.  If  time  is  allowed  to  elapse  in  order  to  get  a  clear  view, 
th?D  th?  loss  due  to  this  interference  is  considerable,     Tb^  loss  dy?  t»  inter- 
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ference  from  "blast''  is  even  worse.  Further  experiences  of  battle  practices 
proved  conclusively  that  this  system  of  independent  firing  did  not  result  in 
the  maximum  number  of  hits;  the  after  12-inch  turret  especially  was  affected 
by  this  gas  discharge.  It  then  gradually  became  the  custom  to  fire  simul- 
taneous salvos  which,  while  reducing  the  number  of  rounds  fired  per  minute, 
unexpectedly  increased  to  a  marked  extent  the  number  of  hits  on  the  target 
in  a  given  time.  Simultaneously  with  the  increasing  attention  paid  to  target 
hitting,  among  other  things,  came  a  vast  improvement  in  torpedoes.  This 
in  itself  would  be  a  contributory  reason  for  going  to  longer  ranges,  even  if 
the  improved  accuracy  of  6-inch  fire  did  not  dictate  it.  But  as  the  range 
increased,  so  did  the  difference  in  danger  space  between  the  12-inch  and  6-inch 
weapon,  and  as  hitting  depends  on  estimating  the  limits  of  the  danger  space 
as  accurately  as  possible,  a  marked  preference  for  the  larger  caliber  gun, 
which  gave  the  greater  margin,  was  forced  on  naval  artillerists.  The  system 
of  observing  the  splash  from  a  masthead  fire-control  platform,  such  as  is 
adopted  in  the  British  and  United  States  navies,  had  clearly  shown  what 
difiSculty  lay  in  detecting  the  difference  between  the  12-inch  and  the  larger 
secondary  calibers — 8-inch,  9-inch,  or  10-inch  weapons.  Reasons,  also  of  a 
tactical  nature,  in  view  of  the  prevailing  tendency  to  adopt  longer  ranges, 
influenced  the  sudden  adoption  of  the  numerous  12-inch  turrets;  for  one  thing, 
the  maximum  concentration  of  effective  fire  was  made  more  possible;  but, 
in  any  case,  the  introduction  of  such  an  armament  in  the  Royal  Navy,  and  the 
suppression  of  all  other,  except  anti-torpedo  boat  weapons,  was  due  to  a  long 
and  carefully  reasoned  process  of  evolution  based  on  experimental  and  prac- 
tical data  of  the  most  elaborate  kind.  This  state  of  affairs  has  obtained 
for  nearly  five  years,  and  there  is  now  a  strong  tendency  in  some  quarters  to 
demand  a  resuscitation  of  the  6-inch  weapon.  It  is  interesting,  as  well  as 
desirable,  to  consider  the  arguments  on  which  this  idea  is  based;  certainly, 
it  is  the  process  of  evolution  being  carried  a  stage  further. 

When  the  Dreadnought  first  appeared  it  would  admittedly  have  been 
suicidal  for  any  other  individual  ship  to  attack  her,  and  there  was  little  danger 
of  her  exposed  12-pounder  armament  being  so  damaged  as  to  render  her  anti- 
torpedo  defense  at  all  deficient.  Foreign  destroyers,  moreover,  were  then 
still  in  the  500-ton  stage.  In  the  later  vessels,  of  the  Bellerophon  and  Neptune 
classes,  these  guns  were  replaced  by  equally  exposed  4-inch  guns;  the  size  and 
speed  of  foreign  destroyers  was  increasing,  but  still  the  Dreadnought  type 
had  little  to  fear  from  any  foreign  battleship.  The  size  of  ship,  meanwhile, 
was  also  steadily  increasing;  consequently  the  height  of  the  decks  above  the 
water  was  much  more  than  in  the  King  Edwards,  and  no  interference  with 
main  deck  6-inch  guns,  due  to  rough  weather,  would  have  occurred  in  the  newer 
ships,  such  as  was  so  bitterly  criticised  in  the  older  vessels.  A  main  deck 
armament,  however,  of  heavy  quick-firers,  is  difficult  to  arrange  satisfactorily 
when  side  turrets  are  employed.  The  supply  of  ammunition  and  the  mag- 
azines are  not  convenient,  but  these  difficulties  disappear  very  largely  in  vessels 
with  center  line  turrets  like  those  found  in  the  newer  battleships.  Now, 
just  as  the  danger  space  cf  the  12-inch  gun  is  greater  than  that  of  the 
6-inch,  so  is  that  of  the  6-inch  greater  than  that  of  a  4-inch  weapon. 
With  the  advent  of  foreign  I>readno\ights — ^there  are  now  five  in  com- 
mission in  Germany — the  possibility  of  manning  during  a  battleship  action 
the  exposed  4-inch  guns,  which  was  still  feasible  in  an  action  with  a'pre- 
I>readno\ight  tjrpe  ve99^1,  is  pot  to  be  considered.    These  guns  should  h«  ^^-^ 


344  PROFESSIONAL  NOTES 


tected,  and  if  they  are  to  be  adequately  protected  th^  must  be  placed  lower 
on  account  of  considerations  of  stability.  The  only  place  to  put  them  then 
is  on  the  main  deck.  This  involves  a  reduced  command,  and  owing  to  this, 
as  well  as  to  the  fact  that  ranges  are  still  tending  to  increase,  a  higher  pow- 
ered gim  is  necessary.  What  is  this  to  be — 4-inch  high  velocity,  or  4.7-inch? 
The  latter  is  a  waning  type,  the  4-inch  being  probably  just  as  good  for  service 
purposes.  Or  is  it  to  be  a  6-inch  weapon,  which,  in  these  days  of  13.5-inch 
guns,  muot  not  now  be  reckoned  at  all  as  a  secondary  armament,  but  rather  as 
a  larger  and  longer  range  anti-torpedo  gun?  There  is  no  need  to  di&card  the 
4-inch  superstructure  weapons;  for  night  work  they  will  be  better  than  the 
6-inch,  which  makes  too  great  a  flash;  but  with  the  larger  and  faster  foreign 
destroyers,  and  the  longer  ranges  inevitable  with  the  bigger  primary  weapon, 
a  heavier  anti-torpedo  gun  is  required.  Whatever  its  original  status  may  have 
been,  it  must  now  be  regarded  solely  in  this  light,  and  not  as  a  gun  for  fleet 
action  work.  Although  an  armored  6-inch  battary  is  found  in  the  German 
Dreadnoughts,  it  is  obvious  that  it  was  placed  there  for  battle  purposes,  and 
not  as  an  anti-torpedo  gun.  The  same  applies  to  the  7-inch  guns  in  the  United 
States  ships.  The  reasons  which  led  the  British  Admiralty  to  initiate  the  all- 
big-gun  one-caliber  type  of  ship  will  hold  good  for  a  long  time,  and  no  resus- 
citation of  mixed  armaments  after  the  King  Edward  or  Achilles  style  will  be 
adopted.  That  an  early  return  to  armored  main  deck  g^uns  is  pending  may 
be  taken  for  certain;  the  risk  of  damage  to  the  unprotected  superstructure 
guns  is  now  too  great  with  foreign  vessels  of  approximately  similar  gun  pow^ 
to  our  own.  There  is  some  probability  of  misinterpretation  of  Admiralty 
policy  arising  with  regard  to  the  distinction  between  secondary  and  anti- 
torpedo  armaments  should  it  be  found  advisable  to  re-introduce  the  6-inch 
gun,  but  the  principles  of  Are  control  will  continue  to  hold,  and  misappre- 
hension of  the  gun's  true  functions  is  not  likely  to  arise  in  the  minds  of  the 
users,  which,  after  all,  is  the  really  important  matter. 

— The  Engineer,  November  11,  1911. 


FRENCH  BATTLESHIPS 

(Extract) 

The  class  of  French  battleships  with  which  this  article  deals  was  designed 
in  1904  at  a  time  when  the  wisdom  of  the  all-big-gun  policy  was  in  more  doubt 
even  than  at  present.  In  France  at  the  time  division  of  opinion  was  very 
keen,  but  ultimately  a  mixed  armament  was  decided  upon,  and  the  vessels 
now  carry  four  12-inch  and  twelve  9.5-inch  guns,  all  in  pairs,  besides  sixteen 
8-inch  and  other  minor  pieces.  This  is  not  the  place  to  revive  the  discussion,  but 
we  may  recall  that  at  the  time  the  VoUaire  and  her  sisters  were  designed  the 
accuracy  of  fire  from  big  guns  was  not  so  great  as  it  is  now,  and  it  was  felt  by 
many  authorities  that  it  was  wiser  to  get  in  many  lesser  hits  than  an  occasional 
big  one.  The  argument  took  the  line  that  the  smaller  pieces  should  be  used  until 
the  enemy  was  disorganised  and  his  nerve  destroyed,  when  there  would  be  no 
diflkulty  in  completing  his  destructon  with  the  heaviest  guns. 

The  value  of  12-pounders  is,  of  course,  as  much  open  to  question  on  these 
FV^nqh  battleships  as  it  was  on  our  own  early  Dreadnoughts,  which  synchro- 
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nise  in  time  with  theiiL     Nothing  less  than  4-inch  is  now  deemed  likely  to  be 
an  effective  arm  against  modem  ocean-going  destroytfs. 

The  Voltaire  and  her  sisters  have  suffered  the  usual  vicissitudes  of  French 
warships.  Designed,  as  we  have  said,  in  1904,  they  have  undergone  in  the 
years  that  have  elapsed  many  changes,  and  thoiigh  they  are  now  approaching 
completion,  it  is  not  impossible  that  furtho*  alterations  may  be  made.  They 
were  (xiginally  to  have  had  reciprocating  engines,  but  with  the  rapid  devel- 
opment of  *the  turbine  thatjmeans  ci  propulsion  was  dropped  and  the  latter 
adopted;  they  were  to  have  had  rams,  but  fashion  changed  before  they  were 
laid  down — 1907-8 — and  they  were  given  lino*  stems;  it  was  intended  that 
they  should  have  double  bottoms  as  a  protection  against  t(»i>edoes,  and 
the  VoUaire,  at  least,  is  so  built,  but  experiments  on  models  having  proved 
the  theory  of  the  double  bottom  imperfect,  the  Candorcet  has  not  that  form 
of  protection.  This  relinquishment  of  a  design  which  other  nations  are  now 
adopting  was  brought  about  largely  by  the  argument  that  it  was  better  to 


The  Voltaire  Class 


expend  the  available  weight  in  heavier  side  armor.  The  greatest  danger  a 
ship  has  to  fear  is  capsizing;  if  she  can  but  keep  a  level  keel  there  is  still  some 
hope  fw  her,  and  it  was  therefore  felt  that  it  was  wiser  to  protect  the  sides 
than  the  bottom. 

Amongst  improvements  which  these  vessels  show  over  earlier  designs 
one  of  the  most  notable  is  the  conning  tower.  It  is  now  a  very  elaborate 
structure,  about  twice  the  size  of  that  of  the  Patrie.  Its  walls  are  of 
armcH*  12-inches  thick,  and  it  is  oval  in  plan.  The  shield  at  the  entrance, 
which  is  large  enough  to  admit  only  one  man,  has  been  omitted,  but  this 
entrance  has  been  placed  aft  instead  of  forward.  Within,  the  conning 
towe*  is  divided  into  two  parts.  One  gives  an  excellent  view  on  both 
sides  and  forwards.  In  it  there  are  a  compass,  electrical  steering  gear 
and  rudder  indicator,  and  a  service  of  loud  speaking  telephones  to  all 
parts  of  the  vessel.  In  the  other  chamber  there  are  two  lookout  places,  giving 
views  on  the  sides  and  over  the  stem.  On  the  top  there  are  two  smaller 
rooms,  to  which  access  is  gained  from  below;  each  will  accommodate  two 
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men.  They  have  no  roofs,  but  are  of  such  a  height  that  only  the  mmates' 
heads  are  exposed.  From  here  an  excellent  view  all  round,  only  obscured 
somewhat  to  the  rear,  is  obtainable.  There  is  no  conning  tower  at  the  stern, 
an  omission  which  is  criticised  in  some  quarters. 

These  six  vessels — VoUaire,  VergniatuLf  Miraheau,  Danion,  Diderot,  and 
Condorcet — displace  about  18,350  tons  each;  they  are  475  feet  9  inches  long 
between  perpendiculars,  84  feet  8  inches  wide,  and  draw  27  feet  8  inches  at 
the  stem.  They  have  no  metallic  keels,  but  one  of  teak  extending  the  full 
length,  and  at  27  feet  3  inches  from  it  on  each  side  docking  keels  about  104 
feet  long.  These  keels  are  covered  with  zinc.  Further  up  on  each  side  is  a 
bilge  keel  extending  nearly  two-thirds  of  the  length.  The  stem  is  of  forged 
steel  and  the  stem  frame  of  cast  steel.  On  each  side  there  are  nine  keelsons, 
and  there  are  145  frames  at  about  32  feet  from  each  other.  The  hull  is  divided 
into  nineteen  main  water-tight  compartments.  Sections*  of  the  VoUaire, 
which  differs  from  the  others  in  possessing  the  anti-torpedo  chambers,  are 
given  below.  The  plates  of  the  lower  protective  deck  are  Hi  inches  on  the 
flat  and  from  2}  to  3i^  inches  thick  on  the  slope.  The  splinter  deck,  which 
extends  from  end  to  end  at  the  height  of  the  upper  edge  of  the  side  armcn*, 
is  1}  inches  thick.  The  belt  is  complete.  Forwards  it  stands  17  feet  5  inches 
above  the  load  water  line,  and  amidships  and  astern  7  feet  11  inches.  For- 
wards it  extends  5  feet  11  inches  below  water,  amidships  5  feet  3  inches,  and 
asta*n  2  feet  8  inches.  This  armor,  including  the  ship's  plating,  has  the 
following  thicknesses: — 

Upper  edge.  Lower  edge 

First  strake — 

Between  the  12-inch  turrets 9if    4 

Forward  and  aft   7tV   3i 

At  the  ends 3tV    3A 

Second  strake — 

Across  and  between  the  12-inch  turrets  . .  SH  9} 

Towards  the  stem  7i^ 7h 

Towards  the  stem 6ii  6ti 

At  the  ends 6i  6i 

Third  strake — 

From  stem  to  forward  12-inch  turret 2i*« 

The  armcH*  lies  on  a  teak  backing  about  3  inches  thick,  the  plating 
behind  being  H  inch.  Astern  an  armored  bulkhead  connects  the  side  armor. 
The  space  between  the  armored  decks  is  divided  by  longitudinal  and  trans- 
verse walls.  On  the  outside  is  a  cofferdam  extending  from  stem  to  stern, 
then  a  passage,  then  four  storerooms,  and  finally  a  center  passage — see  cross 
sections*  below.  All  important  parts  rbing  through  these  two  decks  are 
protected  by  special  cofferdams. 

The  anti-torpedo  chamber  of  the  VoUaire  is  about  16  feet  5  inches  high 
by  8  feet  2  inches  wide  amidships;  it  extends  from  the  stem  to  stern  and  is 
made  of  plates  about  1^  inches  thick.  At  the  center  an  inner  cofferdam 
extends  from  the  ship's  bottom  to  the  slope  of  the  protective  neck.  For- 
ward and  aft  of  this  the  coal  bunkers  provide  similar  protection.  This  method 
of  protection  was  first  introduced  in  the  Zarewitch,  built  by  the  Forges  et 

*  niastmtaon  not  rvproduced  herein. 
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Chanti^rs  de  la  Mediterranee  in  1899,  and  it  is  said  that  the  ship's  survival 
of  the  Russo-Japanese  war  was  due  to  it. 

The  armament  of  the  VoUaire  is  composed  of  four  12-inch  50-caliber 
guns  in  two  axial  turrets  fore  and  aft,  and  twelve  9.5-inch  guns  in  six  turrets 
on  the  spar  deck.  There  are  16,  12-pounders,  10,  3-pounders,  and  two  18-inch 
tubes,  submerged.  The  12-inch  guns  are  protected  by  shields  12  inches 
thick  with  covers  li  inches  thick.  The  barbettes  are  3U  inches  between 
the  two  armored  decks,  7}  inches  from  tho'e  to  the  gun  deck,  and  11  inches 
thick  where  exposed.  The  9.9-inch  guns  have  shields  S\i  inches  thick,  with 
tops  li  inches  thick.  Their  bases,  or  stems,  are  lit  inches  thick  between  the 
protective  decks,  2fs  inches  between  the  upper  protective  deck  and  the  gun 
deck.  The  outer  tube  is  1}  inches  thick  between  the  protective  decks,  and 
the  fixed  portion  above  is  lih  inches  thick. 

The  plan  taken  from  Jane  shows  the  arrangement  and  bearing  Of  all 
pieces.  The  boilers  of  these  six  ships  are  of  the  Niclausse  and  Delaunay- 
Belleville  types,  the  Diderot,  Condorcet,  and  Vergniaud  having  the  former, 
and  the  VoUaire,  Danton,  and  Mirabeau  the  latter.  The  boilers  are  divided 
into  two  groups,  one  forward  and  the  other  aft  of  the  main  engine-rooms. 

The  VoUaire  is  the  first  French  battleship  to  be  fitted  with  Parsons  tur- 
bines. There  are  six  ahead  and  four  astern  turbines  situated  in  three  waters 
tight  and  independent  compartments.  In  the  center  compartment  are  the 
cruising  and  low-pressure  forward  and  astern  turbines  driving  the  two  center 
shafts.  In  each  of  the  other  compartments  are  the  forward  high-pressure 
and  astern  turbine.  The  condensers  ia*e  placed  aft  in  another  water-tight 
compartment. 

—The  Engineer,  March  17,  1911. 


THE  POWER  AND  PROTECTION  OF  BATTLESfflPS 

In  the  design  of  warships  three  factors  stand  out  beyond  and  above  all 
others;  they  are  gun-power,  speed,  and  protection.  Every  vessel  embodies 
a  compromise  of  these  three  factors,  more  weight  being  given  to  one  or  the 
other  as  the  services  on  which  the  ship  is  to  be  employed  may  demand.  Thus, 
in  the  destroyer  speed  is  of  such  paramount  importance  that  protection  is 
reduced  almost  to  the  vanishing  point,  and  the  offensive  power  is  practically 
concentrated  in  a  single  arm,  the  torpedo.  In  the  cruise  also,  if  we  omit 
the  smaller  fry,  which  are  reserved  for  police  duty,  speed  again  is  of  such 
consequence  that  much  of  the  armor  must  be  sacrificed  to  ensure  it.  Until 
recent  years  gun  power  was  also  subordinated  to  this  quality,  but  the  modan 
cruiser  is  given  offensive  power,  eqiial  to  that  of  a  battleship,  and  the  only 
sacrifice  she  makes  for  speed  is  a  lack  of  protection.  In  the  ship  of  the  line 
the  compromise  between  the  three  factors  is  complete;  she  must  be  speedy, 
powerful,  and  fully  protected.  The  ratio  in  which  these  qualities  should 
be  combined  will  always  be  a  matter  for  disagreement  and  debate.  For 
many  years  it  was  the  British  practice  to  provide  less  hitting  power  than  in 
ships  of  other  navies,  but  by  degrees,  under  Sir  Philip  Watts,  who  brought 
the  experience  in  this  direction  of  Elswick  to  bear,  our  battleships  have  been 
armed  to  the  teeth  as  fully  as  those  of  any  nation. 
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A  few  weeks  ago,  in  discussing  the  Navy  Estimates,  we  made  a  number 
of  rough  calculations  as  to  the  relation  between  weight  of  armament  and 
displacement  in  English  and  foreign  ships  built  during  the  last  two  decades 
or  so.  We  based  these  estimates  on  the  presumption  that  the  weights  of 
mountings  and  ammunition  varied  as  the  cubes  of  the  calibers,  and  we  showed 
that  in  seventeen  years  we  had  increased  the  weight  of  guns  per  ton  of  dis- 
placement by  70  pa*  cent.  We  also  pointed  out  that  the  ratio  between  gun 
weight  and  displacement  was  of  the  same  order  in  all  the  big  navies,  the  great- 
est differences  being  between  America  and  Japan,  the  former  having  a  figure 
of  1.4  and  the  latter  of  2.0.  Professor  Welch,  in  the  paper  read  before  the 
Institution  of  Naval  Architects  yesterday,  has  examined  the  same  question 
in  a  rather  different  way,  but  with  not  very  dissimilar  results.  He  has  taken 
the  familiar  method  of  comparing  the  broadside  with  tons  of  displacement, 
but  his  earliest  ship,  in  battleships,  is  the  Duncan,  and  in  cruise^  the  Indom- 
itable, Now  the  Duncan  can  throw  .29  lb.  of  shell  per  ton  of  displacement, 
whilst  the  Conqueror  can  throw  .56.  By  our  method  of  estimating,  the  ratios 
were — Duncan  1.1,  and  Orion — sister  to  the  Conqueror — 1.7.  The  difference 
between  the  two  figures  is  one  of  no  little  interest.  Bear  in  mind  that  our 
figures  showed  the  weight  of  gun,  whilst  Professor  Welch's  show  indirectly 
the  weight  that  can  be  brought  to  bear  on  one  broadside,  and  it  will  be  seen 
that  the  difference  indicates  that  a  greater  proportion  of  the  gun  power  of  a 
ship  can.  be  directed  on  one  target  than  used  to  be  possible.  This  is  seen 
better,  perhaps,  by  contrasting  the  Dreadnought  with,  say,  the  Neptune. 
Both  carry  the  same  number  of  guns  of  the  same  caliber,  but  the  primary 
broadside  of  the  first  is  6800,  and  of  the  latter  8500,  owing  entirely  to  the 
fact  that  only  eight  of  the  Dreadnought  guns  could  bear  on  one  broadside, 
whereas  the  Neptune  can  use  all  hers.  The  value  of  this  feature  is  even  more 
strongly  brought  out  when  we  remember  that  the  Dreadnought  carries  a  greater 
weight  of  gim  per  ton  of  displacement  than  the  Neptune  does.  Professor 
Welch's  figures  indicate,  just  as  ours  did,  that  there  has  been  steady  improve- 
ment in  the  hitting  power  of  ships  per  ton  weight,  and  he  might  have  made 
the  increase  even  more  marked  if  he  had-  taken  the  muzzle  energy  per  minute 
instead  of  only  the  weight  of  projectile  regardless  of  rounds  per  unit  of  time 
and  velocity.  But,  in  battleships  at  least,  a  factor  of  equal  importance  with 
gun  powo*  is  protection,  and  we  could  wish  that  Professor  Welch  had  seen  his 
way  to  give  us  the  actual  ratio  it  also  bears  to  the  displacement  in  succeeding 
ships  and  in  different  navies.  He  touched  upon  the  matter  in  the  course 
of  the  paper,  but  did  hot  deal  with  it  in  his  long  table  of  ships,  no  doubt 
because  Uie  particulars  are  difilicult  to  secure.  Is  it  too  much  to  hope  that 
on  another  occasion  he  may  see  his  way  to  develop  the  subject  by  dealing 
with  this  aspect  of  warship  design? 

We  turn  from  Professor  Welch's  vastly  interesting  monograph  to  another 
which  is  more  likely  to  escape  the  attention  of  English  readers.  It  is  by 
Rear- Admiral  Goodrich,  of  the  United  States  Navy,  and  will  be  found  in  the 
Journal  of  the  United  States  Naval  Institute  for  March.  Admiral  Goodrich, 
as  far  as  battleships  go,  is  a  heavy  protectionist.  His  view  is  that  too  great 
a  proportion  of  the  displacement  is  being  given  to  the  guns  and  speed,  and 
that  more  should  be  devoted  to  armor.  In  considering  his  views  it  is  wwth 
recalling  that  the  gun  weight  of  American  battleships  is  already  less  than  that 
of  any  other  nation — though  their  gun  fire,  from  Professor  Welch's  table,  is 
only  excelled  by  our  own — and  it  is  therefore  possible  that  their  protection  is 
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greater.  Admiral  Goodrich  is  in  favor  of  a  very  simple  ship,  and  he  selects 
the  South  Carolina  as  typical  of  the  approved  class.  This  vessel  carries  only 
eight  12-inch  guns,  and  her  ratio  of  pounds  of  shell  per  ton  of  displacement  is 
only  .43,  as  contrasted  with  the  .56  of  our  Orion.  She  is,  however,  well 
protected  for  her  size,  having  a  12-inch-lO-inch  belt.  "  Tested  by  the  old 
eighteenth  century  rule  that  'a  ship  is  built  to  fight  her  fellows,'  "  says  Admiral 
Goodrich,  ''all  modern  battleships,  no  matter  what  the  flag,  will  be  found 
wanting.  In  my  judgment  this  state  of  things  is  serious.  It  can  only  be 
remedied  by  assigning  of  the  displacement  a  larger  fraction  than  is  our  custom 
to  'protection,'  and  this  remedy  can  be  greatly  facilitated  by  avoiding  extreme 
lengths  in  the  ship  ho'self,  and  by  frankly  abandoning  the  fad  of  excessive 
speed."  "A  fifth  turret,"  he  continues,  "  introduces  complications  that  are 
by  no  means  insignificant.  ...  If  more  battery  power  is  required,  is 
there  any  reason  why  three  12-inch  guns  each  might  not  be  placed  in  their — 
SotUh  Carolina  and  Michigan  type — lower  turrets,  or  in  all?  If  this  is  im- 
practicable or  undesirable,  make  her  guns  heavier,  but  nevo*  let  us  be  diverted 
from  that  which  is  sound  and  good  because  other  nations  are  groping  in  the 
dark  and  producing  vessels  that,  in  comparison  with  our  simple  and  powerful 
Michigan,  may  not  unfairly  be  termed  freaks."  Needless  to  say.  Admiral 
Goodrich's  views  place  him  in  a  minority.  All  nations,  including  his  own, 
keep  on  adding  to  speed,  gun  power,  and  protection  of  their  ships,  and  there 
is  not  a  particle  of  likelihood  that  they  will  cease  to  do  so.  The  wisdom  of 
that  course  can  only  be  resolved  by  a  great  naval  war.  Until  competing 
navies  are  put  to  that  test  they  will  play  a  game  of  bluff,  each  one  endeavor- 
ing to  produce  a  type  more  powerful  in  tooth  and  claw  than  the  others. 

—The  Engineer,  April  7,  191 1. 


NEW  FEATS  IN  AVIATION 

The  progress  being  made  in  aviation  this  year  appears  to  be  as  rapid  as 
during  1910.  Curtiss  has  perfected  his  aeroplane  so  that  he  can  start  and 
alight  on  land  or  water  at  will,  thus  leaving  nothing  furth^  to  be  accom- 
plished in  the  fundamentals  of  dynamic  flight.  Wireless  messages  have 
been  transmitted  from  an  aa*oplane  in  flight  and  received  by  land  stations 
40  miles  away,  while  early  this  month  McCurdy's  biplane,  at  a  height  of  1,500 
feet  above  Palm  Beach,  Florida,  was  able  to  catch  messages  from  Key  West, 
and  even  from  a  steamship  leaving  Panama,  that  is,  over  distances  as  great 
as  1,000  miles,  and  this  despite  the  fact  that  the  wireless  operator  was  pro- 
vided merely  with  a  makeshift  headpiece  of  towels  to  bind  the  receivers  to 
his  ears  and  protect  him  from  the  noise  of  the  unmuffled  motor.  Thus,  if 
ever  a  transatlantic  aeroplane  becomes  a  reality,  its  aviator  may  be  in  touch 
with  both  New  York  and  Paris  during  his  trip  across.  As  for  long-distance 
communication  by  wireless,  messages  are  now  being  regularly  sent  from 
Glace  Bay,  Nova  Scotia,  to  the  Eiffel  tower  at  Paris,  and  the  Hertzian  waves 
have  been  transmitted  and  received  successfully  in  the  opposite  direction. 

As  for  performances  at  flying,  several  spectacular  and  astonishing  flights 
have  been  made  during  the  month.  The  first  of  these  was  on  March  3rd, 
when  Lieut.  B.  D.  Foulois  and  Philip  Parmalee  flew  from  Laredo,  Texas,  to 
Eagle  Pass — a  distance  of   116  miles — without  a  stop,  at  the  rate  (tf  54.85 
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miles  an  hour.  They  carried  rations  for  several  days  and  made  the  flight 
for  scouting  purposes  like  those  of  actual  warfare.  During  the  entire  trip 
they  were  in  wireless  conmiunication  with  various  land  stations.  Two  days 
later  Lieutenant  Bague,  of  the  Fourth  Algerian  Rifles,  in  an  attempt  to  fly 
across  the  Mediterranean  via  Corsica  and  Sardinia,  lost  his  way  but  finally 
alighted  safely  on  Gorgona,  a  small  wooded  isle  between  Corsica  and  Leghorn. 
He  covered  138  miles  straight-line  distance  above  the  sea  while  flying  for  sev- 
eral hours,  in  his  Bleriot  monoplane.  The  actual  distance  traversed  was 
much  greater,  for  the  aviatcx*  lost  his  way  and  only  managed  to  make  Gcx^gona 
just  before  his  fuel  became  exhausted. 

The  third  recent  great  flight  occurred  on  the  7th  instant,  in  competition 
for  the  special  Michelin  prize  of  $20,000  for  a  flight  with  a  passenger  from 
Paris  to  the  Puy  de  Dome  Mountain — an  air-line  distance  of  222  miles — 
within  an  elapsed  time  of  six  hours.  M.  Eugene  Renaux,  with  M.  Senoncque 
as  a  passenger  on  board  his  Farman  biplane,  circled  the  Arc  de  Triomphe 
soon  after  9  a.  m.,  and  headed  for  Clermont-Ferrand.  Five  hours  later  he 
circled  the  spires  of  the  cathedral  at  the  latter  village  and  alighted  on  the 
top  of  the  Puy  de  Dome,  4,800  feet  above  the  sea.  He  accomplished  the 
flight  in  5  hours  and  8  minutes  elapsed  time,  of  which  but  4  hours  51  minutes 
was  actual  flying  time,  making  an  SLvenge  speed  of  44}  miles  an  hour. 

— Sdentific  American,  March  25,  1911. 


LUBRICANT  CHARACTERISTICS 

Part  I 

The  object  of  lubrication  is  to  overcome  one  of  the  fundamental  prin- 
ciples of  nature,  friction.  It  has  been  realized  for  ages  by  scientists  that  if 
they  could  obtain  surfaces  absolutely  without  friction  or  resistance  of  any 
kind,  they  would  have  obtained  a  much  desired  goal,  perpetual  motion.  How- 
ever, they  have  approached  this  condition  by  means  of  a  partial  vacuum, 
highly  polished  bearings,  journals  of  the  knife  blade  order  and  perfected 
lubrication;  in  watches  and  delicate  instruments  of  precision,  jewel  bearings 
are  used  to  great  advantage. 

The  lubricant  should  form  an  undecomposing  laya*  between  moving 
and  stationary  parts,  should  have  the  least  internal  friction  (due  to  the  mov- 
ing about  of  particles  of  which  the  lubricant  is  made  up),  and  should  keep  the 
surfaces  away  from  each  other.  As  minute  irregularities  exist  more  or  less 
in  metal  surfaces,  the  question  of  lubrication,  therefore,  resolves  itself  into 
getting  something  that  will  hold  the  parts  away  from  each  otha*  and 
prevent  their  being  in  contact.  By  many  it  is  thought  that  the  only  thing 
that  will  meet  this  requirement  is  a  fluid. 

Friction  op  Lubricant 

Where  a  fluid  is  used,  there  are  two  kinds  of  friction  to  be  dealt  with: 
A — friction  of  the  parts,  B — friction  of  the  fluid  or  internal  friction.  A,  the 
flrst  kind  of  friction,  exists  wha*e  the  lubricant  is  unstable  or  works  away 
from  the  rubbing  parts,  that  is,  allowing  the  metal  surfaces  to  get  into  actual 
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contact.  The  amount  of  this  type  of  friction  depends  upon  the  kind  of  metals 
which  are  in  contact  and  it  is  much  greater  than  the  internal  friction  of  the 
lubricant. 

The  friction  of  the  fluid,  B,  is  caused  by  either  one  of  the  two  conditions; 
that  is,  the  fluid  is  made  up  of  small  minute  globulee  approaching  irregular- 
shaped  balls,  or  else  of  minute  films,  which  are  constantly  sliding  over  each 
other,  and  when  the  oil  b  in  rapid  motion,  such  as  the  intervening  film  between 
a  bearing  and  journal,  the  part  which  is  immediately  in  contact  with  the 
bearing  is  at  rest,  while  the  part  between  and  touching  the  shaft  is  in  rapid 
motion. 

Viscosity  a  Factor 

The  co-efficient  of  friction  of  the  lubricant 
itself  is  generally  expressed  by  its  viscoeity, 
which  means  its  rate  of  flow.  This  is  deter- 
mined by  noting  the  length  of  time  which  it 
takes  a  cortain  amount  of  pure  water  at  a 
given  tempa^ture  to  pass  through  a  small  ori- 
fice,  compared  with  the  length  of  time  required 
for  the  same  amount  of  oil  to  pass  through  the 
same  orifice  at  the  same  temperature.  It  is 
the  consistency  of  the  lubricant  at  wwking 
conditions  which  determines  just  how  much  this 
fluid  friction  is, 

Rbquibbubnts  of  a  Lubricant 

First,  it  must  have  sufficient  body  to  pre- 
vent seizing  of  the  parts  with  a  minimum  of  co- 
efficient of  friction. 

Second,  must  not  gum.  dry  or  be  injurious 
to  the  parts  lubricated. 

Third,  the  character  of  the  work  demands 
that,  within  certain  limits,  the  lutiricant  must 
not  vaporize  or  stifien. 

Fourth,  must  be  free  from  acids,  alkalies  or 
other  injurious  ^enciee. 

Fifth,  must  be  carefully  selected  (or  the 
Journal  particular  wwk  required. 

Sixth,  must  be  a  good  conducted  of  heat. 

Figure  No.  3 — A  shows  a  cross  sectional  view  of  the  bearing  surfaces  and 
how  the  irregularities  would  show  under  the  microscope.  No.  3 — B  shows 
how  microscopic  irregularities  are  smoothed  out  by  the  application  of  flake 
graphite  and  cutting  edges  and  points  rend^ed  harmless. 

As  befiH'e  stated,  the  object  of  a  p^ect  lubrkant  b  one  which  will  per- 
fectly separate  these  surfaces  and  at  the  same  time  has  the  minimum  co- 
efficient of  friction  in  itself. 

This  next  leads  to  the  difltrent  kinds  of  lubricants,  and  they  may  be 
complet«ly  grouped  into  three  classes:     Fluid,  semi-fluid  and  solid. 

—GraphUe,  December,  1910. 


Lubricant  T^eioccs 
TrtetioKx- 
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Part  II 
Fluids 

A  disadvantage  of  a  fluid  lubricant  is  that  the  same  does  not  have  suffi- 
cient body  for  classes  of  work  requiring  a  protecting  film  without  approach- 
ing that  class  of  lubricants  which  is  of  necessity  of  a  very  viscous  nature. 
Another  very  s^ ious  disadvantage  which  oil  has,  is  that  when  used  in  a  trans- 
mission gear  case  where  tha*e  is  a  continual  clipping  of  the  gear  teeth,  and 
as  the  oil  is  constantly  agitated,  some  of  these  metal  particles  are  carried  to 
the  bearings  and  s^ ious  cutting  results. 

Cylinder  Lubrication 

For  a  gas  engine  cylinda*  lubricant  it  must  be  one  which  will  stand  a 
high  temperature.  It  has  been  roughly  estimated  that  the  temperature  ci 
the  gas  engine  during  some  parts  of  the  explosion  stroke  is  over  2000  degrees, 
tha*efore  it  is  necessary  that  at  this  temperature  the  lubricant  be  one  which 
will  not  bum  at  all,  or  else  leave  the  least  carbon  deposit  behind.  As  it  is 
impossible  to  get  the  first  condition,  we  have  to  find  an  oil  which  will  best  meet 
the  latter  condition. 

Wha*e  the  lubrication  entirely  depends  upon  the  splash  system,  the 
crank  end  of  the  piston  is  well  lubricated,  while  the  head  end  receives  scarcely 
any  lubricant  at  all,  with  the  result  that  the  piston  rings  become  fouled  and 
bound  with  a  hard  carbon  deposit. 

Other  disadvantages  of  oils  are  that  it  is  necessary  to  have  a  special 
kind  of  oil  for  the  work  required;  and  when  changes  of  temperature  are  encoun- 
tered, this  again  necessitates  a  change  and  a  loss  in  efficiency.  Again,  oils  will 
not  stay  wha*e  you  want  them. 

Sbmi-Fluid  Lubricants 

Under  this  class  are  grouped  greases  of  diffa*ent  melting  points,  from 
the  soft  greases  up  to  very  hard  ones,  containing  animal  matter  which  will 
give  them  a  high  melting  point. 

The  advantages  of  grease  are  that  when  used  on  a  bearing,  the  grease 
is  used  as  needed  and  after  doing  its  work  in  the  bearing,  forms  a  collar  on 
the  shaft  which  prevents  dirt  and  otha*  foreign  matter  from  working  into 
the  bearing.  When  used  in  a  gear  box,  the  part  which  is  next  to  the  gear 
teeth  is  the  only  part  which  is  in  constant  agitation,  while  the  metal  particles 
will  have  a  tendency  to  settle  to  the  bottom  of  the  case.  Grease  is  more 
economical  than  oil,  is  handier  and  will  stay  in  place  better,  will  not  work  out 
of  the  gear  box  and  make  a  nasty  and  dangerous  mess. 

Not  Suitable  for  Cylinder 

However,  greases  should  not,  as  a  rule,  be  used  as  a  cylinder  lubricant, 
because  they  are  usually  rich  in  hydrocarbons  and  when  burned  will  leave 
a  large  quantity  of  carbon  deposit  behind. 

Unsuitable  Oils 

Before  closing  this  discussion  on  liquid  and  semi-liquid  lubricants,  it 
might  be  well  to  call  attention  to  the  difference  between  vegetable  and  animal 
oils.    Where  animal  oils  or  greases  are  used,  tha*e  is  danger  of  acids  being 
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formed  which  will  attack  the  metal  surfaces.  This  is  particularly  noticed 
in  animal  oil  when  used  as  a  gas  engine  cylinder  lubricant,  because  the  for- 
mation of  these  acids  is  more  pronounced  where  there  is  much  heat.  Vege- 
table oils  as  a  rule  are  not  adapted  to  the  severe  conditions  that  mineral  oils 
are»  and  when  pure  are  expensive. 

The  following  very  simple  test  will  determine  whetha*  the  oil  contains 
vegetable  or  animal  oils.  If  chlorine  is  added  animal  oils  are  indicated  by 
a  brownish  appearance  of  the  liquid,  while  vegetable  oils  will  turn  white. 

Solid  Lubricants 

« 

Under  the  third  class  of  lubricants,  the  best  one  is  flake  graphite.  It 
possesses  all  the  necessary  requirements  as  indicated  above  and  is,  in  fact, 
a  perfect  lubricant.  It  has  been  found  that  when  used  with  oil  it  will  in  time 
attach  itself  to  all  the  minute  irregularities  which  are  known  to  exist  in  metal 
surfaces,  forming  a  thin,  tough,  vene^-like  coating  of  marvelous  smoothness. 

It  has  been  found  by  actual  test  by  such  men  as  the  late  Professor  Robert 
Thiu*ston,  Professor  Kingsbury  and  otha*s,  that  the  co-efiicient  of  friction  is 
reduced  very  materially  when  from  five  to  ten  per  cent,  of  flake  graphite  is 
used  with  the  oils,  and  that  a  heavia*  load  may  be  carried  per  square  inch  of 
bearing  surface.  These  deductions  are  borne  out  by  the  experience  of  many 
practical  men  and  today,  when  bearings  give  signs  of  distress  (indicated  by 
heating  or  groaning  in  the  advance  state),  flake  graphite  always  comes  to 
the  rescue. 

Advanatges  op  Graphite 

Possessing  great  natural  lubricating  qualities  in  itself,  and  being  unaffected 
by  wide  changes  of  temperature,  it  makes  an  ideal  lubricant  for  gas  engine 
cylinders,  and  when  used  with  cylinder  oil  it  has  been  found  that  the  amount 
of  oil  consumed  is  materially  reduced,  compression  is  increased  several  pounds, 
more  heat  is  available  for  actual  work  in  the  engine,  in  that  the  temperature 
of  the  exhaust  gases  is  reduced  and  smoother  running  is  generally  noted 
without  changing  the  test  conditions  at  all. — Graphite,  January,  1911. 


Short  Notes 


French  Target  Practice. — Refa*ence  has  already  been  made  in  these 
colunms  to  the  discussion  which  has  taken  place  in  France  concerning  the 
competitive  firing  ci  the  ships  last  year.  The  old  coast  defense  battleship 
Fulminant  was  anchored  in  the  southern  passage  of  the  lies  d'Hya*te,  and 
was  the  target.  The  ship  had  been  specially  prepared  with  light  plating  to 
show  a  rectangle  180  feet  6  inches  long  and  26  feet  3  inches  high.  This  rec- 
tangle extended  the  whole  length  of  the  upper  works,  but  not  to  the  higher 
portions  of  the  superstructure,  and  it  descended  to  the  bottom  of  the  armor 
plate  below  water.  The  firing  vessels  did  not  know  the  route  to  be  taken, 
because  it  followed  a  vessel  which  guided  it  and  received  no  instructions 
until  the  last  moment.    The  course  comprised  a  direct  run  and  then  a  spiral 
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of  the  University  of  Sheffield  and  appeared  to  show  that  there  existed  at  the 
weld  a  solid  solution  of  copper  in  steel,  which  solution  was  molecularly  contin- 
uous with  the  body  of  the  steel  itself  and  was,  moreover  considerably  stronger 
than  the  main  body  of  metal,  so  that  welds  made  by  this  method  had  apparently 
an  efficiency  of  more  than  100%. 

The  application  of  this  process  to  the  making  of  armor  plate  consists  in 
welding  thereby  a  thin  plate  of  extra  hard  steel,  such  as  the  high-speed  steel 
now  in  general  use  for  metal-cutting  tools,  upon  the  face  of  a  thick  plate  of 
soft,  tough  steel.  This  would  give  an  armor  plate  resembling  those  made  by 
the  face-hardening  processes  in  common  use,  with  the  advantage  that  a 
harda*  face  could  be  applied  and  could  be  made  of  any  desired  thickness. 
It  is  reported  that  trials  made  with  plates  consisting  of  2  inches  of  hard  steel 
Simpson-welded  to  4  inches  of  soft  showed  satisfactory  resisting  qualities. 
The  Times  states,  however,  that  in  spite  of  reports  to  the  contrary,  no  Simp- 
son armor  has  yet  been  used  on  a  British  warship. 

— Engineering  News,  April  13,  1911. 

The  15-inch  Gun  (British). — The  statement  that  the  Admiralty  has 
decided  to  adopt  the  15-inch  gun,  and  that  experiments  are  shortly  to  be  made 
with  such  a  weapon,  is  declared  by  The  Times  to  be  at  least  premature.  Fot 
some  time  past  designs  have.  The  Times  states,  been  got  out  in  this  country 
for  the  15-inch  and  16-inch  wire  wound  gun,  but  at  present  no  weapons 
of  those  calibers  are  in  existence,  nor  have  any  orders  for  their  construction 
been  given  by  the  Naval  authorities.  The  statement  that  the.  15-inch  gim 
will  be  of  50  calibers  in  length  is  considered  of  itself  a  reason  for  doubting  its 
reliability,  as  such  a  gun  would  be  62^  feet  long,  or  about  12  feet  longa*  than 
the  13.5-inch  gun  which  is  now  being  mounted  in  the  Orion  and  Lion.  There 
is  only  a  difference  of  a  few  inches  between  the  length  of  the  13.5-inch  and  the 
12-inch  guns  of  50  calibers  which  it  superseded,  while  the  14-inch  guns,  to 
which  Sir  Andrew  Noble  ref^red  in  his  address  to  the  Armstrong  Company's 
shareholders,  are  only  43  or  44  calibers.  In  the  opinion  of  The  Times  there 
is  no  particular  reason  why  in  this  country  an  advance  should  be  made  at 
the  present  moment  to  a  15-inch  gun.  In  the  first  place  we  have  four  ships 
in  the  water,  and  two  more  about  to  be  launched,  all  of  which  will  carry  the 
13.5-inch  gim,  whereas  no  other  Power  has  any  vessel  so  far  advanced  which 
will  mount  a  heavier  gun  than  the  12-inch.  The  third  Brazilian  ship, 
building  at  Elswick,  will,  it  is  reported,  be  armed  with  the  14-inch  gim,  but 
there  are  14-inch  guns  made  and  tried  in  this  country  which  could  be  put 
in  British  ships  of  war  if  necessary. — Hampshire  Telegraph,  April  21,  1911. 

The  Austro-Hungarian  Dreadnoughts. — The  Zeit  publishes  the  following 
details  of  the  dimensions  and  armament  of  the  first  Austro-Hungarian  Dread- 
nought VirOms  Unitis: — Length  on  water  line,  151  metres (495.4 feet); greatest 
breadth,  27.3  metres  (nearly  89  feet);  mean  draught,  8.2  metres  (26  feet); 
displacement,  approximately  20,000  tons.  The  artillery  armament  will 
consist  of  12,  30.5-centimetre  (12-inch)  guns  of  45  calibers  length  in  four  triple 
turrets;  12,  15-centimetre  (5.9-inch)  guns,  also  of  45  calibers  length;  18,  7- 
centimetre  (2.7-inch)  guns  of  50  calibers  length;  two  4.7-centimetre 
(1.7  inch)  guns  of  50  calibers  length;  two  4.7  centimetre  quick-firers,  two 
8-millimetre  machine  gims,  and  two  7-centimetre  landing  guns  of  18  call- 
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bers  length.  The  Virttma  Unitia  will  carry  11  searchlights  and  be  propelled 
by  three  groups  of  turbine  engines.  There  will  be  two  funnels  and  two 
masts. — Page's  Weekly,  April  14,  1911. 

The  Progress  of  War  Material  in  1910 — Field  Artillery. — In  the  domain 
oi  field  artillery  the  only  new  equipment  which  has  appeared  is  the  Mont- 
lucon  ** scissors  trail''  gun,  invented  by  Colonel  Deport.  The  gun  is  a 
14.3-pounder,  M.  V.,  1660  f.s.,  with  hydro-pneumatic  recoil  gear  of  the  ordinary 
French  type«  The  novelty  is  confined  to  the  lower  carriage,  which  has  a 
divided  trail  so  constructed  that  the  two  halves  can  be  opened  out  and 
nailed  to  the  ground.  This  gives  60  degrees  of  traverse  and  75  degrees  of  eleva- 
tion, so  that  the  gun  can  be  pointed  at  any  possible  target  on  the  ground  or  in 
the  air  without  shifting  the  carriage.  This  gun  has  been  successfully  tried, 
and  its  mechanical  action  seems  quite  satisfactory;  but  it  is  an  open 
question  whetha*  the  tactical  advantages  gained  are  sufficient  to  compensate 
for  the  additional  complication.  The  gun  mould  be  nearly  useless  for  firing 
at  balloons  without  special  smoke-trail  ammunition,  which  could  not  be  carried 
without  reducing  the  number  of  rounds  available  for  ordinary  purposes,  and 
it  would  appear  preferable  to  rely  on  special  high-velocity  guns  for  engaging 
balloons  and  aeroplanes. — U.  S.  Naval  Institute  Proceedings,  March,  1911. 

Two  New  Field  Hovntzers. — The  German  howitza*  trials  are  now  con- 
cluded, and  the  Military  Committee  have  selected  the  4.2-inch  q.f.  howitzer 
submitted  by  Krupp.  The  new  weapon  is  on  the  long-recoil  system,  with 
rear  trunnions;  it  is  14  calibers  long,  has  the  wedge-breech  action,  and  fires 
a  ''universal"  shell  (shrapnel  and  high  explosive  combined),  with  m.v.  985 
f.s.  The  shell  weighs  31  pounds,  and  has  a  long  pointed  head,  with  an  ogive 
of  4  calibers.  The  howitzer  weighs  22^  cwt.  in  action  and  37  cwt.  behind 
the  team,  with  18  rounds  in  the  limber.  It  has  a  4-millimeter  hooded  shield. 
This  seems  a  light  and  handy  weapon,  but  is  far  inferiw  in  power  and,  we 
believe,  in  accuracy  to  our  own  new  howitzer.  The  new  Dutch  field  howitz^ 
is  also  a  Krupp,  on  similar  lines  to  the  German,  but  is  only  of  3.75-inch  caliber, 
firing  a  22  pound  shell  with  m.v.  1,080  f.s.  It  weighs  20  cwt.  in  action  and 
36  cwt.  behind  the  team,  with  24  rounds  in  the  limber.  The  German  weapon 
seems  by  far  the  better  of  the  two. 

— The  Army  and  Navy  Gazette,  February  4,  1911. 

Heavy  Field  Guns  in  Austria. — The  Austrians  have  been  experimenting 
with  a  9.4-inch  siege  howitzer,  transported  on  a  Daimla*  motor  wagon  of 
100  horse  power,  capable  of  a  speed  of  ten  miles  an  hour,  and  the  results 
obtained  have  been  so  good  that  it  is  now  proposed  to  employ  this  weapon 
with  the  field  army.  The  Austrians  have  already  a  30-pounder  and  a  95- 
pounder  field  howitzer,  but  the  9.4-inch  is  a  far  more  powerful  weapon,  throw- 
ing a  250  pound  shell  to  a  range  of  six  miles.  As  we  have  recently  noted, 
there  is  a  growing  tendency  towards  the  increased  employment  of  heavy 
artillery  in  t^e  field.  A  battery  of  four  9.4-inch  howitzers  is  capable  of  throw- 
ing eight  shrapnel  pa*  minute,  each  containing  over  4,000  bulletp,  and  cover- 
ing an  area  50  yards  wide  by  100  yards  deep.  In  the  assault  upon  an 
entrenched  position  the  support  of  such  a  battay  would  be  of  inestimable' 
value. — The  Army  and  Navy  Gazette,  April  1,  1911. 
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Schwanlose  Machine  Gun  Adopted  in  HoUand. — The  Dutch  have  now 
adopted  the  Schwarzlose  nuu;hine  gim»  already  in  use  in  Austria.  It  is  of 
6.5  mm.  caliber,  and  takes  the  same  ammunition  as  the  rifle.  This  weapon 
is  on  the  power-cylinder  system,  the  mechanism  being  actuated  by  the  powder 
gases,  of  which  a  small  portion  pass  through  a  minute  hole  in  the  barrel  into 
the  power  cylinder  at  each  round.  The  mounting  is  quite  different  from  that 
used  in  Austria.  It  consists  of  a  small  sleigh,  the  front  of  which  can  be  raised 
by  props  when  it  is  required  to  fire  from  the  kneeling  position.  The  sleigh 
is  carried  on  a  light  gun-carriage  with  limber,  drawn  by  two  cobs.  The  car- 
riage is  taken  up  as  far  as  the  available  cover  permits,  and  the  machine  gun 
on  its  sleigh  is  then  taken  forward  by  the  detachment  with  drag-ropes.  The 
limber  carries  15,000  cartridges,  and  is  seated  for  three  men,  so  that  when 
necessary  the  machine  gun  section,  with  reduced  numbers,  can  move  at  a 
trot.    The  officers  are  mounted  on  cobs. 

— The  Army  and  Navy  Gazette,  April  15,  1911. 

Army  Ordnance  Answers  English  Critics. — The  ordnance  department 
of  the  Army  has  just  successfully  completed  at  the  Sandy  Hook  proving  groimd 
a  series  of  firings  with  an  S-inch  gim  and  its  powder  charges  artificially  raised 
to  elevated  temperatures,  with  a  view  to  determining  whether  there  was  any 
foundation  for  the  statements  recently  made  by  Sir  Hiram  Maxim  and  appear- 
ing in  the  public  press,  that  the  smokeless  powder  used  by  the  United  States 
Army  and  Navy  could  not  be  fired  at  temperatures  as  high  as  150°  F.  without 
blowing  up  the  gims.  At  these  firings  the  temperatures  of  the  gun  and  the 
powder  v/ece  raised  as  high  as  208°  F.,  a  temperature  much  higher  than  any 
likely  to  be  encoimtered  in  service.  The  results  served  to  completely  refute 
Sir  Hiram  Maxim's  charges,  since  no  irregular  or  destructive  pressures  were 
encountered.  The  firings  were  made  with  full  charges  of  the  multi-perforated 
powder  and  with  the  service  weight  of  projectile.  Rounds  were  fired  with 
the  gun  and  powder  at  70°,  148°,  169°,  187.5°,  and  208°  F.  The  gun  was 
raised  to  the  desired  temperature  by  filling  the  bore  with  live  steam  while 
applying  to  the  outside  of  the  gun  a  cork  jacket  to  prevent  loss  of  heat  by 
radiation.  The  powder  was  raised  to  the  desired  temperature  by  being  placed 
in  sealed  containers  in  a  steam  heated  compartment,  where  it  remained  sev- 
eral days,  in  ordec  to  insure  every  grain  being  raised  to  the  desired  tempera- 
ture throughout  its  extent.  The  test  was  executed  without  the  slightest 
damage  to  the  gun  or  its  mount.  Some  increase  in  velocity  and  pressure 
was  obtained,  as  was  to  be  expected,  but  there  resulted  no  irregular  or  disas- 
trous pressures  such  as  were  predicted  by  Sir  Hiram  Maxim.  As  the  highest 
temperatiires  to  which  the  gun  and  powda*  were  raised  wa*e  greatly  in  excess 
of  any  that  will  obtain  in  service,  it  has  been  demonstrated  that  no  danga*ous 
pressures  will  occur  in  service  from  any  possible  temperature  of  gun  or  powda*, 
or  both,  when  fired. — Army  and  Navy  Register,  March  18,  1911. 

Russian  Coast  Defenses. — In  the  Russian  Budget  for  the  present  year 
the  first  votes  are  mcluded  for  the  building  of  two  new  coast  fcHtifications 
at  the  entrance  to  the  Gulf  of  Finland,  these  being  designed  to  forbid  the  pas- 
sage to  an  enemy's  fleet.  The  southern  fortress  is  on  a  peninsula  to  the  east 
of  Reval,  and  is  to  receive  an  extraordinarily  powerful  armament,  including 
twenty  12-inch  and  forty  9.8-inch  gims,  forty  7.8-inch  mortars,  and  seventy 
small  quick  firers.    Some  of  the  heavy  gims  will  be  in  armored  turrets.    The 
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northern  fortification  is  to  be  near  Sveaborg  on  an  island,  and  will  not  have 
such  powerful  guns  as  the  southern  fortress,  but  the  two  together  will  com- 
mand the  intervening  water.  The  whole  object  is  to  protect  the  approaches 
to  St.  Petersburg,  and  in  this  connection  it  is  interesting  to  note  that  5,000 
men  are  to  be  added  to  the  personnel  of  the  fleet,  especially  for  the  manning 
of  three  new  battleships  and  two  armored  cruisers,  which  are  to  be  stationed 
in  home  waters.  Recently  there  appeared  an  article  in  the  Ruaski  Invalid 
relating  to  these  works  in  which  the  author  contended  that  heavy  mortars 
were  the  right  armament  for  coast  fortifications.  He  said  that  guns  would 
not  be  sufficiently  powerful  to  penetrate  armor  at  the  range  at  which  fire  could 
be  opened,  that  oblique  hits  would  have  comparatively  little  effect,  and  that 
it  would  be  impossible  to  employ  shells  carrying  more  than  6  to  7  percent, 
of  explosive.  Some  of  these  criticisms  do  not  appear  well  to  apply  to  the 
new  fortifications  with  their  powerful  guns.  The  writer  consida*s  the  advan- 
tage of  the  mortar  to  be  in  the  greater  explosive  effect  of  its  shells,  and  the 
fact  that  they  would  strike  a  ship  in  her  weakest  point — ^namely,  on  the 
deck.  At  the  same  time  he  admitted  that  the  ammunition  would  cost  more, 
and  that  the  rate  of  fire  would  not  be  so  great. 

— The  Army  and  Navy  Gazette,  March  25,  1911. 


Improving  the  Quality  of  Thermit  Steel. — During  the  past  year  consider- 
able time  and  expense  has  been  devoted  to  methods  for  improving  the  quality 
of  Thermit  steel  and  giving  a  better  and  stronga*  metal  in  the  weld.  The 
results  obtained  are  of  very  great  value,  and  we  are  confident  that  any  of 
our  readers  who  are  using  the  process  for  welding  locomotive  frames,  electric 
motor  cases,  or  other  general  repair  work,  will  find  it  to  their  advantage  to 
avail  themselves  of  these  improvements. 

It  has  been  the  custom  in  the  past  to  mix  2  per  cent,  of  pure  manganese 
with  the  Thermit  in  the  crucible,  in  order  to  obtain  a  better  quality  of  metal 
than  could  be  had  from  the  Thermit  alone  with  no  additions  to  it.  An  im- 
provement on  this,  however,  is  to  mix  1  per  cent,  of  nickel  Thermit  with  the 
iron  Thermit,  and  1  per  cent,  of  pure  manganese. 

This  gives  better  results  than  the  manganese  alone,  but  in  this  case  the 
manganese  should  be  added  in  lumps  about  the  size  of  hazel  nuts.  Welds 
poured  from  this  mixture  will  show  a  very  fine  grain. 

We  wish  to  recommend  this  practice  to  everyone  engaged  in  Thomit 
welding. — Reactions,  First  Quarter,  1911. 

French  Service  Uniform. — The  official  description  of  the  new  French 
Service  dress  has  now  been  issued.  The  French  soldier  is  to  be  dressed  in 
grey-green  uniform.  He  is  to  have  a  light  cork  helmet,  but  otherwise  the 
uniform  will  be  very  similar  to  our  own,  consisting  of  a  loose  frock  with  four 
pockets,  trousers,  and  puttees.  The  accoutrements  consist  of  a  brown  leather 
belt  with  shoulder  straps  supporting  a  small  valise  of  brown  canvas,  water- 
bottle,  haversack  and  entrenching  tools.  Mounted  troops  wear  breeches  and 
"false  boots";  that  is,  a  laced  boot  with  the  leg  of  a  jack-boot  drawn  down 
over  it  and  secured  by  the  spur  strap.  The  officers'  uniform  will  be  the  same 
as  that  of  the  men,  but  of  finer  materials.  The  badges  of  rank  will  be  gold 
stars  for  field  ofiScers,  and  silver  for  captains  and  subalterns.  The  infantry 
officer's  sword  is  to  be  maintain^,  but  it  is  to  be  reduced  in  size  so  as  not  to 
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get  in  his  way  when  running  or  lying  down;  the  scabbard  will  be  covered  with 
cloth.  The  change  is  generally  welcomed  in  the  army,  but  many  infantry 
ofRcen  consider  that  since  their  sword  is  to  be  reduced  to  a  toy  it  might  as 
well  have  been  abolished  altogether. 

^The  Army  and  Navy  Gazette,  April  22,  1911. 

Inaugurction  of  the  RaUophone. — Miss  Marie  Corelli  formally  inaugurated 
the  first  "railophone"  installation  of  wireless  inductive  telephony  and  sig- 
nalling to  and  from  moving  trains  at  Stratford-on-Avon  last  week.  By  his 
system  of  wireless  telephony  Mr.  von  Kramer  claims  that  it  is  now  possible 
to  send  and  receive  messages  of  every  description  to  and  from  any  train,  what- 
ever the  speed,  or  whetha*  it  is  standing  still  in  a  station  or  along  the  line. 
A  distance  of  some  10^  miles — ^from  Stratford-on-Avon  to  Kineton — has 
been  equipped  with  the  system,  which  consists  of  two  large  frames  of  electric 
wires  which  are  fixed  round  a  railway  coach.  At  a  distance  of  several  feet 
from  the  line  runs  a  wire — which  may  be  unda^ound  or  fixed  on  low  posts — 
connecting  up  signal  boxes  and  stations.  There  is  no  mechanical  contract 
between  the  wire  and  the  train;  the  connection  is  "wireless,''  the  result  of 
electro-magnetic  induction  emanating  from  the  frame  fixed  on  one  of  the 
coaches.— Pole's  Weekly,  April  28,  1911. 

TungsUfirCoaied  Silver  Lamp  FHament. — In  a  patent  issued  on  March 
14  to  Mr.  Karl  Farkas,  New  York  City,  a  description  is  given  of  a  process 
for  producing  a  compound  filament  for  incandescent  lamps  consisting  in  heat- 
ing electrically  a  fine  silver  wire  in  a  rarefied  atmosphere  of  about  20  inches 
composed  of  about  85  per  cent,  of  vapors  of  a  tungsten  compound,  about  8 
per  cent,  of  vapors  of  chloride  of  silver  and  7  per  cent,  of  pyrogallol  vapors, 
the  result  being  a  metal  coating  on  the  fine  conductor  after  reduction  in  an 
atmosphere  of  hydrogen. — Electrical  World,  April  6,  1911. 

Wireless  Telegraphy. — Trials  have  just  been  made  at  the  experimental 
wireless  station  at  the  Darmstadt  Technical  High  School  with  an  apparatus 
devised  by  Johann  Sacek,  of  Prague,  for  the  purpose  of  preventing  the  inter- 
ception of  wireless  telegrams  by  third  parties.  It  is  clahned  that  the  appa- 
ratus permits  of  the  maintenance  of  complete  secrecy,  and  that  messages 
transmitted  by  it  can  only  be  read  by  the  particular  station  for  which  they 
are  intended.  The  invention  is  stated  to  represent  extraordinary  progress 
in  wireless  telegraphy.— T^  Electrical  Review,  March  31,  1911. 

Events  of  Military  Interest  in  Germany  During  the  Month  of  January,  1911. 
— ^A  Bavarian  ofiScer  is  reported  to  have  invented  a  new  projectile  consisting 
of  a  core  of  steel  and  a  mantel  of  aluminum  with  also  cap  and  bursting  charge. 
The  advantages  claimed  are  that  penetration  will  be  much  increased  and  the 
explosive  effect  more  disastrous.  This  is  not  a  new  idea,  but  is  here  noted 
as  indicating  the  lines  along  which  some  inventors  are  w(H*king. 

The  CoUapse  of  a  Fort.  Tuh)  Millions  (of  Francs)  Damaffe.— The  fort  of 
Valaf,  in  the  Vlth  sector  of  the  first  line  of  defense  at  Anvers,  has  just  fallen 
in.  The  cupola  of  the  St.-Chamond  type,  carried  down  by  its  tremendous 
weight,  has  sunk  into  the  ground,  its  poasomy  base  having  slipped.    A  simi- 
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lar  accident  occurred  recently  to  the  Ruppelmonde  fort.  Fortunately,  tha*e 
is  only  material  loss  to  be  deplored;  the  workmen  warned  by  a  large  crack, 
had  escaped  before  the  disaster.  Orders  have  been  given  to  send  a  company 
of  engineer  workmen  to  the  place. — La  Belgique  MiUiaire,  April  2,  1911. 

Telephotography, — A  report  from  Russia  tells  of  a  remarkable  apparatus 
which  would  seem  to  combine  the  functions  of  a  camera  with  transmission 
to  a  distance,  so  that  the  observer  sees  a  picture  of  whatever  is  exposed  to 
the  sending  apparatus.  Details  of  the  method  employed  are  lacking,  and 
until  these  are  published,  it  is  only  natural  to  suppose  that  the  importance 
and  the  accomplishments  of  the  new  invention  have  been  greatl^  exag- 
gerated.— Electrical  Review  and  Western  Electrician,  April  15,  1911. 
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AMERICAN  RED  CROSS— INTERNATIONAL  CONFERENCE 

The  American  Red  Cross  announces,  in  connection  with  the  International 
Conference  of  the  Red  Cross  which  will  be  held  at  Washington,  D.  C,  in  May, 
1912,  that  the  Marie  Feodorovna  prizes  will  be  awarded. 

These  prizes,  as  may  be  remembered,  represent  the  interest  on  a  fund  of 
100,000  rubles  which  the  Dowaga*  Empress  of  Russia  established  some  ten 
years  ago  for  the  purpose  of  diminishing  the  suffaings  of  sick  and  woimded 
in  war.  Frizes  are  awarded  at  int»*vals  of  five  years,  and  this  is  the  second 
occasion  of  this  character.    These  prizes  in  1912  will  be  as  follows: 

1  of  6,000  rubles;  2  of  3,000  rubles  each;  6  of  1,000  rubles  each. 

The  subjects  decided  upon  for  the  competition  are: 

1.  Organization  of  evacuation  methods  for  wounded  on  the  battle  field, 
involving  as  much  economy  as  possible  in  bearers. 

2.  Surgeon's  portable  lavatories  for  war. 

3.  Methods  of  applying  dressings  at  aid  stations  and  m  ambulances. 

4.  Wheeled  stretchers. 

5.  Support  for  a  stretcher  on  the  back  of  a  mule. 

6.  Easily  portable  folding  stretcher. 

7.  Transport  of  wounded  between  men  of  war  and  hospital-vessels, 
and  the  coast. 

8.  The  best  method  of  heating  railroad  cars  by  a  system  independent 
of  steam  from  the  locomotive. 

9.  The  best  model  of  a  portable  Roentgen-ray  apparatus,  permitting 
utilization  of  X  rays  on  the  battlefield  and  at  the  first  aid  stations. 

It  rests  with  the  jury  of  award  how  the  prizes  will  be  allotted  in  respect 
to  the  various  subjects.  That  is  to  say,  the  largest  prize  will  be  awarded 
for  the  best  solution  of  any  question  irrespective  of  what  the  question  may  be. 

Further  information  may  be  obtained  by  addressing  (^h^  Chairmi^n, 
Exhibit  Committee,  American  m4  Cross,  Washington,  D.  C. 
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CONGRESS  OF  TECHNOLOGY 

Beginning  April  10th,  a  Congress  of  Technology  was  held  at  Boston, 
under  the  auspices  of  the  Massachusetts  Institute  of  Technology.  A  copy 
oi  The  Tedi,  for  that  date,  which  we  received  recently,  is  devoted  to  the  history 
of  the  Institute,  a  statement  of  its  work  and  of  its  development,  during  the 
fifty  years  since  its  organization.  The  bill  providing  for  its  charter  was  signed 
April  10,  18bl,  but  due  to  financial  difficulties  caused  by  the  Civil  War  the 
first  session  began  in  1865.  We  hope  that  the  next  fifty  years  may  see  as 
great  an  increase  in  usefulness  to  the  country  and  to  the  world,  as  is  shown 
by  the  Institute  in  its  past  fifty  years  of  existence.  We  confidently  predict 
that  this  will  be  the  case. 

We  quote  the  following  from  the  issue  of  The  Tech  mentioned  above: 

''  In  an  article  published  in  the  Papular  Science  Monthly  a  few  years  ago. 
Professor  George  F.  Swain  sununarized  the  clauns  of  the  Institute  to  recog- 
nition as  a  leader  in  the  development  of  technical  education  as  follows: — 

**  It  was  the  first  school  in  the  world  to  institute  laboratory  instruction  in 
physics  and  chemistry  to  students  in  large  classes  as  a  part  of  the  regular 
course  of  each  candidate  for  a  degree;  the  first  to  equip  a  mining  and  metal- 
lurgical laboratory  for  the  instruction  of  students  by  actual  treatment  of  ores 
in  large  quantities,  the  first  to  establish  a  laboratory  for  teaching  the  uses  and 
natiire  of  steam,  and  a  laboratory  for  testing  the  strength  of  materials  of 
construction  in  commercial  sizes;  and  the  first  in  America  to  establish  a  depart- 
ment of  architectiire.  Later  still,  it  was  the  first  school  in  America  to  estab- 
lish distinct  courses  of  study  in  electrical  engine^ing,  in  sanitary  engineering, 
in  chemical  engineering  and  in  naval  architecture.'' 

THE  FIELD  ARTILLERY  JOURNAL 

We  are  glad  to  see  the  first  number  of  the  Field  Artillery  Journal,  which 
has  appeared  for  the  first  quarter  of  this  year.  It  contains  several  very  inter- 
esting articles  among  which  may  be  mentioned,  "How  Can  the  EflSciency 
of  Field  Batteries  of  the  Organized  Militia  be  Increased?";  ''Field  Artillery 
Telephone,  Model  1910,"  by  Lieut.  Dawson  Olmstead,  5th  Field  Artillery; 
"The  Care  and  Training  of  Artillery  Remounts,"  by  Major  W.  J.  Snow,  5th 
Field  Artillery;  "The  Camp  of  Instruction  for  National  Guard  Field  Artillery 
Officers  at  Fort  Riley,  Kansas,  June,  1910,"  by  Capt.  R.  F.  Tyndall,  Battery 
A,  Field  Artillery,  N.  G.  of  Indiana;  "Instruction  of  Scouts  and  Agents," 
by  Lieut.  Cortlandt  Parker,  6th  Field  Artillery. 

If  the  standard  of  this  number  b  kept  up — which  is  warranted  by  the 
character  of  the  management — the  usefulness  of  the  Field  Artillery  Journal 
is  assured  and  we  predict  for  it  a  most  creditable  career. 


EHRHARDT  WAR  MATERIEL 

The  Library  of  the  Coast  Artillery  School  has  recently  received  a  very 
complete  set  of  catalogs  showing  the  products  of  the  Rheinische  Metallwaaren- 
und  Maschinenfabrik.  They  contain  many  illustrations  showing  the  exten- 
sive shops  and  factories  of  the  company,  besides  cuts  of  all  the  many  lines 
of  guns  and  carriages  which  they  make  for  military  and  naval  purposes.  There 
is  a  voluminous  discussion  of  the  Einheitsgeschoaae  (single  projectile)  for 
field  artillery  and  of  the  relative  merits  of  the  Ehrhardt-von  Essen  high-explo- 


sive  shrapnel  and  the  Krupp  shell  shrapnel,  conconing  which  there  has  been 
much  discuBsioQ  recently.  The  Ehrhardt  system  of  howitzers,  mountain 
guns  and  field  guna  are  each  fully  described  and  data  concerning  them  given. 
A  warm  tribute  is  paid  to  the  genius  and  high  abilities  of  the  founder  of  the 
company,  Gehemier  Baurat  Ehrhardt,  whose  uphill  contest  against  the  older 
Krupp  firm  has  been  admired  by  persons  cognizant  of  it,  for  many  years. 

MOUNTAIN  AND  COLONIAL  ARTILLERY 

Mountain  and  Colonial  Artillery  by  General  R.  Wille,  I.G.A,,  was  re- 
viewed in  the  last  issue  of  Journal  U.  S.  Artuxery. 

This  is  an  exhaustive  description  of  the  principal  systenui  of  mountain 
artillery.  The  author  traces  the  progress  and  development  of  this  branch 
of  Artillery,  gives  a  review  of  the  systems  in  use  in  19  different  countries, 
and  describes  the  output  of  the  principal  European  faetoriee.  The  work 
comprises  187  pages,  with  an  appendix  of  16  pages,  in  which  differential 
recoil  is  discussed.  There  are  numerous  excellent  illustrations.  This  work 
would  be  usdul  to  anyone  into'eeted  in  its  subject. 

RAILWAY  STATISTICS  OF  THE  U.  S.  OF  AMERICA 

In  pamphlet  form  the  Slason  Thompson  Bureau  of  Railway  News  and 
Statistics  gives  a  vast  amount  of  information  which  can  not  fail  to  be  of  inter- 
est to  any  person  who  cares  at  all  for  facts  of  economic  imp<»iance  to  the 
country  at  large.  In  the  introductioa  is  a  table  giving  data  Ol  mileage,  oper- 
ating costs,  equipments,  etc.  for  1890,  IdOO  and  1910.  Another  table  gives 
the  income  account  of  all  railroads  for  1889  and  1909  (1890  and  1900 
figures  not  being  available).  There  follows  a  severe  arraignment  of  recent 
legislation  and  recent  decisions  of  the  Interstate  Commerce  Commission. 

The  following  chapter  headings  show  the  scope  of  the  pamphlet:  Mile- 
i^e,  in  1910,  Equipment,  Employes,  Capitalization,  Cost  of  Construction, 
Owno^ip  of  American  Railways,  Eamii^  and  Expenses,  Taxes,  Acci- 
dents, etc.  At  the  end  are  some  v«Ty  sensible  recommendations,  among 
which  we  would  especially  commend  that  which  advises  "a  genuine,  expert 
investigation  Into  the  causes  of  railway  accidents  modelled  after  the  British 
practice." 

NAUTICAL  TECHNICAL  DICTIONARY 

The  MiUeilttngen  aua  dem  Gebiete  des  Seevitgene  has  recently  issued  vol- 
ume II,  part  2  (L  to  Z)  of  their  Naulwch-UchnKkev  Worlerbuch  in  English, 
French,  German  and  Italian.  A  review  of  this  volume  will  be  found  in  the 
last  issue  of  the  Journal.     The  book  contains  English  and  French  words 

arranged  in  one  alphabet  and  followed  by  the  equipmen'  '-  "--  — ' '  "-- 

two  languages  and  by  the  equivalents  in  G^man  and 
can  be  judged  from  this  volume,  the  work  would  be 
translating  any  of  the  languages  concerned. 
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An3r  communication  received  by  the  Editor,  which  the  writer  desires 
inserted,  which  is  signed  by  him  and  which  would  be  of  interest  to  the 
readers  of  the  Journal  from  a  military  point  of  view,  will  be  published  in 
this  department.  It  is  especially  desired  to  have  questions  asked  and  small 
items  of  information  g^iven.  Questions  asked  in  one  issue  will  be  answered 
in  the  next,  where  possible,  by  some  person,  or  persons,  who  is  considered 
to  be  capable  of  giving  authoritative  information  on  the  subject  involved. 
Answers  or  remarks,  regarding  any  such  question  by  any  others  will  always 
be  very  welcome.  The  readers  of  the  Journal  (and  all  others  interested  in 
it  or  its  work)  are  most  cordially  invited  to  make  full  use  of  this  depart- 
ment. 


RECRUITMENT  OF  OFFICERS* 

West  Point,  N.  Y., 

May  8,  1911. 
The  Editor,  Journal  U.  S.  Artillery, 

F(»t  Monroe,  Virginia. 
Sir:— 

The  article  entitled  "Remarks  on  the  Recruitment  of  Officers''  was  writ- 
ten a  month  before  the  publication  of  the  recent  General  Order  from  the 
Adjutant-General's  office,  altering  the  requirements  for  appointment  in  the 
mobile  army.  I  am  delighted  to  find  that  portion  of  my  remarks  relating 
to  the  low  educational  standard  set  for  these  examinations,  rendered  obso- 
lete even  before  its  publication;  for  the  new  system  will  demand  such  a  degree 
of  education  as  our  profession  has  a  right  to  expect  from  candidates  for  admis- 
sion to  it.  It  is  to  be  hoped,  however,  that  the  last  step  has  not  yet  been 
taken  toward  the  betterment  of  our  scheme  for  the  recruitment  of  officers. 
I  venture  to  think  that  much  may  still  be  done  to  raise  our  standard,  to  give 
greater  elasticity  to  requirements,  to  co-ordinate  the  numerous  sets  of  exam- 
inations for  appointment  in  the  army,  and  to  increase  the  activity  of  the  com- 
petition for  places.  Suggestions  as  to  all  these  points  are  made  in  the  article 
referred  to;  if  they  serve  no  more  than  to  tiirn  one  or  two  otha*  officers  to 
serious  consideration  of  the  subject,  they  will  have  had  a  share  in  the  creation 
of  the  perfected  system  which  we  shall  some  day  see. 

Very  respectfully, 

Thomas  M.  Spaulding, 
Ist  Lieutenant,  Coast  Artillery  Corps. 

*  This  refers  to  the  article  under  this  title  beffinniiur  on  paffe  282  of  this  Journal.  It  was 
in  press  before  the  General  Order  referred  to  was  issued  and  before  the  above  communicatioa 
was  received.— Editor 

(864) 
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NOTES  AND  TABLES  FROM  C.  A.  D.  R. 

The  Editor,  Journal  U.  S.  Artillery, 

Fort  Monroe,  Virginia. 
Dear  Sir: — 

I  send  you  some  notes  and  tables  which  were  very  useful  to  me  as  instruc- 
tor in  Coast  Artillery  Drill  Regulations.  I  thought  that  they  might  be  use- 
ful to  others  under  similar  circumstances. 

Yours  very  truly, 

H.  S.  Brown, 
Captain,  Coast  Artillery  Corps. 

• 

Similarity  of  Duties  of  Numbers  Serving  at  Coast  Defense  Guns 

The  principal  variations  in  detail  are  due  to  the  weight  of  the  projectile 
and  powder  charge  and  the  mount,  and  affect  the  duties  of  the  breech  and 
the  rammer  details.  The  following  outline  shows  the  similarity  of  drills, 
the  principal  exceptions  in  the  various  duties  of  the  numbers  being  noted. 

Gun  Pointer. — Same  for  all  guns — except  for  Disappearing  Carriage  gun 
cannot  be  traversed  when  truck  is  against  breech  while  for  Barbette  it  can. 
At  6-pounder  and  3-inch,  he  also  directs  clamping.  At  mortars,  duties  are 
entirely  different. 

Range  Setter. — Same  for  all  guns  (not  6-inch)  except  barbette  must  be 
depressed  V  15'  for  loading  and  unloading,  which  necessitates  a  new  setting 
for  each  firing  and  a  command  ''  Range  Set."    At  3-inch  gims  he  also  clamps. 

Chief  of  Breech  Detail. — Same  for  all  guns  (not  at  S-inch  and  smalla*) 
except  he  does  not  handle  lanyard  at  10-inch  D.  C;  and  for  barbette,  he 
assists  in  ramming  and  passes  lanyard  to  No.  4,  and  also  omits  command 
"InBattoy— TRIP." 

AzimtUh  Setter. — For  mortars  only. 

Elevation  Setter. — For  mortars  only. 

Numbers  Handling  Powder 
Section.      12"  D.C.       10"  D.  C.       8"  D.  C.       12"  B.       10"  B.       AU  other 


pieces. 

1 

12 

12 

12                2               2 

2 

2 

11 

1 

1               1 

3 

2 

2 

4 

11 

1 

Numbers  Ramming  Projectile 

12"  Mot.: 

G.P., 

1-2-4-5 

12"D.C.: 

1-2-4-               9-10-1^-18 

10"  D.C.: 

1-2-4-               9-10 

8"  D.C.: 

1-2-4-               9-10 

12"  Bar.: 

1-2-4-                       -16 

10"  Bar.: 

1-2-4- 

8"  Bar.: 

1-2-4- 

6  Inch. : 

4- 

No.  1. — Same  for  all  guns  except  as  shown  above  and  p^orms  duties 
of  chief  of  breech  detail,  when  none  assigned.     He  also  fires  8"  barbette. 
No.  2. — Same  for  all  guns  except  as  shown  in  preceding  tables. 
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No.  S, — Same  except  for  12"  D.C.  and  Barb,  does  not  unhook  lanyard. 
He  fires  D.C.  but  not  Barbette. 

No.  U' — Same  for  all  D.C.  guns.  At  12''  and  10"  barbette  he  wipes  breech- 
block, oils  threads,  dismounts  and  fires,  and  also  does  not  bring  up  rammer. 

Nos.  5  and  6. — Same  for  all  guns  of  primary  armament.  Projectile 
detail  for  int«*mediate.    No.  6  in  charge  of  powder  detail  for  mortars. 

Nob.  7  and  8. — Same  for  all  guns  of  primary  armament  except  at  D.C. 
guns  halts  when  piece  is  fired  and  at  10"  and  8"  D.C.  No.  8  receives  muzzle 
cover  from  No.  11.  Powder  detail  for  int«*mediate  guns.  Truck  detail 
f(x  mortars. 

Nos.  9  and  10. — ^Same  except  at  D.C.  guns  they  assist  in  ramming  and 
trip;  at  barbette  they  assist  at  hoist  tackle.    Truck  detail  at  mortars. 

No.  11. — Same  except  removes  muzzle  cova*  and  assists  No.  9  at  10" 
and  8"  D.C. 

No.  12. — Same. — Note:  For  barbette,  trucks  are  run  to  hoist  tackle, 
and  duties  prescribe  a  loaded  truck  imda*  tackle  practically  all  the  time. 

Nos.  IS,  lU  and  15. — Same  for  all  guns. 

No.  16. —At  12"  D.C.  and  12"  Barb,  and  10"  Barb.  only.  Does  not 
moimt  platform  of  10"  Barb. 

No.  17. — ^At  12"  D.C.  opens  breech  of  Stockett  mechanism,  otherwise 
p^orms  ramming  duties  prescribed  for  No.  1  and  assists  him  on  translating 
crank  if  necessary. 

At  10"  and  12"  Barb,  examines  and  cleans  hoisting  gear  tackle  and  assists 
in  hoisting  projectile. 

No.  18.— At  12"  D.C.  and  12"  and  10"  Barb.  Duties  same  except  at 
D.C.  guns  assists  in  ranmiing  and  at  barbette  assists  in  hoisting  projectile. 

Tabulated  Statement  of  Number  of  Men  Required  to 

Man  Emplacements. 


Approximate  \ 

Gun  Section. 

Ammunition 

Section. 

• 

O 

Other 

• 

O 

• 

Other      § 

Total 

No. 

Caliber. 

Officers. 

• 

Enlis'd 

• 

Enlis'd     J 

Etlis'd 

• 

Men. 
21 

• 

Men. 

1 

Men. 

12"  D.  C. 

1 

15 

39 

12*  Barb. 

1 

21 

1      ,      15           1 

39 

1 

10"  Barb. 

1 

21 

1            11            1 

35 

1 

8"  Barb. 

1 

X 

21 

1             9           1 

33 

10'  D.  C. 

1 

1 

18 

11 

1 

31 

8'  D.  C. 

1 

16 

10 

1 

29 

6'  D.  C. 

1(2) 

11 

1            6      11 

20 

6'Ped. 

1(2) 

11 

1     .       6 

20 

5'Ped. 

1(2) 

11      1 

1             6 

20 

4.r 

1(2) 

11 

1     ,        6 

20 

4  Inch. 

1(2) 

11 

1     !       6 

20 

3  Inch. 

1(2) 

5      ' 

6 

14 

6  Pdr. 

1  (B.C.) 

7 

- 

—      1     — 

8 

ir  Mor. 

1 

1     i 

1 

52 

1           30           2 

86 

Telephone,  telautofrraph,  orderly,  time  ran^e  relation  board  and  similar 
details  not  included.    They  are  considered  as  nre  control  details. 
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RHODE  ISLAND  COAST  ARTILLERY  RESERVES 

Fort  Logan,  Colorado, 

April  23, 191L 
The  Editor,  Jotimal  U.  S.  Artillery, 

Fort  Monroe,  Virginia. 
Sir:— 

I  have  read  with  much  interest  that  article  by  Captain  A.  P.  S.  Hyde, 
in  the  March-April  numb^  of  the  Journal,  on  the  subject  of  "Instruction 
for  Coast  Artillery  Corps,  Rhode  Island  National  Guard.''  Captain  Hyde 
is  a  New  Yorker,  and  I  am  sure  that  his  praise  of  the  work  of  the  Rhode  Island 
troops  will  be  appreciated  by  them. 

The  interest  manifested  by  the  Rhode  Island  troops  is  due  to  hist<Hy, 
tradition,  and  mechanical  training.  I  have  never  known  of  a  more  sincere 
military  spirit  than  exists  in  that  State,  and  has  existed  back  to  the  time  of 
General  Nathaniel  Greene.  Rhode  Islanders  have  always  had  a  leaning 
toward  the  red  stripes  of  the  artillery.  During  the  Civil  War  many  light 
batteries  were  sent  out  from  the  old  armory  on  Benefit  Street.  In  fact  the 
numb^  was  all  out  of  proportion  to  the  size  of  the  State.  The  proudest 
boast  of  Weeden's,  Arnold's,  and  Allen's  batteries  was  that  they  could  hold 
their  own  with  the  regulars,  and  hist<Nry  shows  that  they  did  on  many  hard- 
fought  fields.  Major  Harry  Gushing,  well  known  in  the  old  artilloy,  got 
his  start  in  a  R.  I.  battery.  Just  at  present  Captain  Ralph  S.  Hamilton,  a 
Pennsylvania  Military  College  graduate  is  in  command  of  Battery  "A." 
He  and  his  offic^^  expect  to  go  to  Fort  Riley  this  summer  for  a  little  experience 
with  the  regulars.  Major  General  Sanger  once  told  the  writer,  in  speaking 
of  Captain  Weaver,  the  former  conunander  of  Battery  ''A,"  that  he  had 
never  seen  a  regular  battery  commander,  who  took  better  care  of  his  horses. 
This  was  not  strange,  for  Captain  Weaver  owned  every  animal  himself,  and 
during  fifty  weeks  of  the  year  employed  them  on  the  less  warlike  duty  of 
teaming. 

Some  years  ago  the  writer  happened  to  be  in  Providence.  The  new 
field  artillery  equipment  had  just  been  received  by  Battery  "A".  Obedient 
to  tradition  young  Crawford  Allen,  son  of  Captain  Allen,  of  Allen's  Battery 
in  the  Rebellion  was,  as  a  private,  engaged  in  the  work  or  setting  up  the  new 
pieces.  Now  a  little  job  like  that  does  not  w(»Ty  men  who  spend  several 
hours  each  day  in  machine  shops,  such  as  Brown  &  Sharpe's.  In  our  own 
battery,  if  we  broke  a  small  part  of  a  breech  mechanism,  one  of  the  section 
could  generally  turn  out  one  on  a  lathe,  before  the  next  drill  night,  and  it 
was  seldom  necessary  to  bother  the  Captain  over  such  trifies.  Allen  was 
overjoyed,  when  I  loaned  him  my  new  Field  Artillery  Drill  Regulations. 
Since  that  time  regular  instructors  have  helped  this  battery  to  a  better  knowl- 
edge of  the  panoramic  sight,  and  other  complicated  material. 

The  purpose  of  these  few  observations  is  simply  to  illustrate,  in  some  small 
way,  the  ambitions  of  the  national  guardsman,  the  difiSculties  which  he 
encounters,  and  the  results,  which,  by  perseva*ance,  he  is  able  to  accomplish. 
These  men  spend  their  holidays  in  rifle  shooting  and  practice  marches,  and 
their  annual  vacation  in  camps  of  instruction.  What  pay  is  received  is  not 
infrequently  turned  in  to  the  company  fund  for  winter  entertainments. 

When  the  Civil  War  broke  out,  Bumside  was  manufacturing  breech- 
loading  rifles  in  Rhode  Island.  When  the  1st  R.  I.  went  out  in  1861,  Gov- 
ernor Sprague  led  it  in  person  to  the  battlefield.    There  is  the  same  spirit 
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there  now.  Adjutant  General  Sackett,  who  has  recently  retired,  was  wounded 
at  Chancellorsville,  while  in  command  of  Battery  "€/'  1st  R.  I.  light  Artil- 
lery. The  new  Adjutant  General  is  MajcM*  Charles  W.  Abbot,  U.S.A.  (retired), 
late  of  the  12th  Infantry,  who  led  out  the  1st  Rhode  Island  in  1898,  as  its 
colonel. 

I  trust  that  the  readers  of  this  magazine  will  pardon  a  little  justifiable 
inride  in  the  fact  that  my  native  state  is  acquitting  itself  so  well,  and  that 
these  few  lines  may  inspire  in  some  of  our  newer  officers  a  greater  respect 
for  the  National  Guard,  and  instill  in  them  a  willingness  to  help  our  citizen 
soldiery  to  a  knowledge  of  the  things,  with  which  we  of  the  regular  estab- 
lishment have  so  much  greater  an  opportunity  to  become  familiar. 

Very  respectfully, 

G.  A.  Taylor, 
Captain,  Coast  Artillery  C(N*ps. 


MANUAL  FOR  ORDNANCE  OFFICERS 

Headquarters,  Artillery  District  of  the  Columbia, 

Fort  Stevens,  Oregon. 
May  11,  1911. 
Editor,  Journal  U.  S.  Artillery, 

Fort  Monroe,  Va. 
Dear  Sir: — 

I  enclose  copies  of  two  letters  which  explain  themselves.  You  will  see 
that  what  I  am  seeking  is  discussion  of  their  subject  matter.  The  Journal 
will  reach  many  persons  not  on  my  mailing  list  and  I  would  therefore  appre- 
ciate anything  you  may  be  able  to  do  to  promote  such  discussion. 

Yours  very  truly, 

Mark  L.  Ireland, 
1st  Lieut.,  Coast  Artillery  Corps, 
Ordnance  Officer. 


Headquarters,  Artillery  District  of  the  Columbia, 

Office  of  the  District  Ordnance  Office*, 

Fort  Stevens,  Oregon, 
Decembe*  6,  1910. 
The  Ordnance  Office*, 


Sir;— 

1.  I  have  the  honor  to  inform  you  that  2nd  Lieut.  Frank  D.  Applin, 
C.A.C.,  U.S.A.,  and  the  undersigned  have  undertaken  the  preparation  of 

A  Manual  tar  Post  and  District  Ordnance  Officers.'' 

2.  It  is  desired  that  this  manual  shall  represent^the'consensus  of  opinion 
and  the  gene*al  practice  of  ordnance  officers,  rather  than  the  personal  views 
of  its  compilers,  particularly  in  that  part  of  the  field  not  covered  by  existing 
orders  or  regulations.  Your  hearty  co-operation  in  the  way  of  suggestion 
and  criticism  is  solicited.    Any  copies  of  written  instructions,  printed  forms. 
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or  systems,  such  as  instructions  for  armament  caretakers,  methods  of  con- 
ducting and  filing  correspondence,  of  running  repair  shops,  schemes  for  the 
division  of  work  among  personnel,  orfcH*  systematizing  and  reducing  the  routine 
work,  which  you  may  have,  would  be  appreciated. 

3.  The  scheme  of  the  manual  will  be  similar  to  the  excellent  Officer's 
Manual  recently  published  by  Captain  J.  A.  Moss,  24th  Infantry.  It  is  pro- 
posed to  have  chapters  on  the  duties  of  the  district  ordnance  officer,  the  post 
ordnance  officer,  the  district  ordnance  sergeant,  the  post  ordnance  sergeant, 
the  clerk,  the  resident  and  the  armament  machinists,  the  stcnrekeeper,  the 
armament  caretakers,  and  the  care  of  armament  at  subposts,  also  chapters 
on  returns,  requisitions,  correspondence,  inspections,  and  the  district  repair 
shop.  A  tabulation  of  the  reports,  returns,  and  other  papers  which  are  required 
to  be  rendered  periodically  will  also  be  included. 

4.  A  tentative  draft  will  be  submitted  on  March  30, 1911  as  post  graduate 
work  for  the  present  school  season.  As  the  time  is  limited  for  assimilating 
and  compiling  the  data  and  information  which  may  be  offered,  an  early  reply 
hereto  would  be  appreciated.  Acknowledgement  will  be  cheerfully  given 
for  any  assistance  rendered. 

Very  respectfully, 

Mark  L.  Ireland, 
1st  Lieut.,  Coast  Artillery  Corps, 
Ordnance  Officer. 


Headquarters,  Artillery  District  of  the  Columbia, 
Office  of  the  Ordnance  Officer, 

Fort  Stevens,  Oregon, 
Decembo*  27,  1910. 
The  Ordnance  Officer, 


Sir:— 

1.  I  have  the  honor  to  enclose  herewith  a  copy  of  the  circular  letter 
sent  to  all  district  ordnance  officers,  to  all  coast  artilloy  post  ordnance  officers 
and  to  all  post  OTdnance  officers  of  inland  posts  where  the  garrison  is  as  large 
as  one  regiment. 

2.  From  occasional  replies  already  received  it  seems  that  the  purpose 
of  the  compilers  had  not  b^n  made  clear.  The  object  is  to  make  of  record 
for  the  benefit  of  the  inexperienced,  in  whatever  capacity  he  may  find  him- 
self, the  duties,  responsibilities  and  initiative  expected  of  him  and  to  lay  before 
him  approved  methods  of  doing  his  w(H*k  in  matters  that  are  not  now  covered 
by  regulations  and  in  other  cases  where  the  regulations  are  scattered  or  obscure, 
to  compile  and  make  them  available. 

3.  With  your  permission  it  is  desired  to  submit  to  you  from  time  to 
time  tentative  drafts  of  such  portions  of  the  text  as  you  may  be  willing  to 
criticize.  The  text  will  be  mimeographed  in  such  a  way  that  the  criticisms 
can  be  written  opposite  the  paragraph  affected.  If  you  should  be  willing  to 
afford  this  work  the  benefit  of  your  experience,  kindly  indicate  below  what 
parts  of  the  text  should  be  sent  you: 

The  District  Ordnance  Officer. 


CORRESPONDENCE 

it  Ordnance  Officer. 

duties  which  do  not  pertain  to  seacoast  and  land  defense  armament, 
duties  with  r^o'ence  to  seacoast  and  land  defense  armament, 
trict  Ordnance  Sergeant. 
it  Ordnance  Sergeant. 

duties  which  do  not  pertain  to  seacoast  and  land  defense  armament, 
duties  with  reference  to  seacoast  and  land  defense  armament 
rk. 

rekeeper. 
jnt  Caretakers. 

lident  Uachinist  and  Armament  Machinists, 
ons. 

,  returns,  and  papers  rendered  pOTodically. 
>ndence. 
r  papers. 

Very  respectfully, 
Mark  L.  Ireland, 

1st  lieut.  Coast  Artillery  Corps, 
Ordnance  Officer. 


BOOK  REVIEWS 


Tactics.  Vol.  I.  Introduction  and  Formal  Tactics  of  Infantry.  By  Balck, 
Colonel,  German  Army.  Translated  by  Ist  Lieut.  Walter  Knieger, 
23d  Inf.,  U.  S.  A.,  Instructor,  Army  Service  Schools,  Fort  Leaven- 
worth, Kansas.  Fort  Leavenworth,  Kansas:  U.S.  Cavalry  Associa- 
tion.   6x8?i.    xix  +  639pp.    64  il.    Cloth.    1911.    Price,  $3.00. 

This,  the  4th  edition  of  this  standard  work,  has  been  completely  revised 
by  the  author  and  is  today  incontestably  the  latest  and  most  valuable  treatise 
on  this  subject  to  be  found  in  any  language.  M(M*eover  the  very  difficult 
task  of  translating  technical  German  into  clear  English  phraseology  has  been 
admirably  accomplished  by  Lieut.  Krueger,  to  whom  not  only  the  United 
States  Army,  but  everybody  in  the  English-speaking  world  interested  in 
military  matters,  should  be  under  obligation.  It  is  greatly  to  be  wished  that 
the  translator  will  continue  the  work  and  favor  us  with  an  English  rendi- 
tion of  the  remaining  volumes. 

The  treatise  is  a  deductive  exposition  of  the  subject  of  tactics,  as  dis- 
tinguished from  the  applicatory  system  now  in  general  use  in  our  service 
schools,  to  which  it  forms  a  useful  and  necessary  complement.  It  should 
not  replace  the  applicatory  method  of  instruction,  but  should  be  carefully 
read  prior  to,  or  concurrently  with,  the  study  of  tactics  by  this  method. 

The  work  not  only  gives  what  is  considered  the  best  tactical  methods 
as  practised  in  the  German  army,  but  quotes  extensively  from  the  regula- 
tions and  military  literature  of  other  nations,  and  illustrates  each  point  by 
historical  examples, — the  South-African  and  the  Manchurian  campaigns 
being  the  ones  most  often  cited. 

We  have  not  space  for  extensive  citations,  but  the  following,  chosen 
ahnost  at  random,  will  illustrate  the  perspicuity  of  the  text.  Referring  to 
the  settlement  of  disputes  by  arbitration,  Balck  says: 

"  The  Utopian  plans  for  a  universal  international  court  of  arbitra- 
tion are  chimerical  and  conjured  up  by  idealists  unaccquaintd  with 
the  harsh  facts  of  reality,  if  their  ideas  are  not,  indeed — as  are  many 
proposals  for  disarmament — calculated  to  serve  as  a  cloak  for  ambi^ 
tious  plans.  If  diplomatic  means  do  not  suffice  to  adjust  a  dispute, 
then  the  question  of  right  between  two  states  at  once  becomes  a 
question  of  might.  ♦  ♦  " 

Discussing  the  subject  of  drill  regulations,  he  deprecates  the  necessity 
for  continually  changing  them,  but  adds: 

*'It  is  a  marked  peculiarity  of  manuals  of  instruction  that  no 
matter  with  what  far-sightedness  such  regulations  may  have  been 
cniginally  compiled,  they  become  antiquated  in  a  comparatively 
short  time.  Napoleon  estimated  this  period  at  ten  years.  ♦  ♦  ♦ 
It  is  always  dangerous  to  be  behind  the  times,  as  troops  thereby  relin- 
quish a  superiority  previously  possessed  over  others,  which  knowl- 
edge they  must  later  purchase  with  streams  of  blood,  in  the  face 
of  hostile  bullets.  ^  ^  *  The  war  experiences  of  our  regiments 
show  that  bullets  quickly  write  a  new  tactics,  demolish  superannu- 
ated formations,  and  create  new,  ones.    But  at  what  a  sacrifice!" 
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CORRESPONDENCE 


The  Post  Ordnance  Officer. 

a.  His  duties  which  do  not  pertain  to  seacoast  and  land  defense  armament. 

b.  His  duties  with  reference  to  seacoast  and  land  defense  armament. 
The  District  Ordnance  Sergeant. 

The  Post  Ordnance  Sergeant. 

a.  His  duties  which  do  not  pertain  to  seacoast  and  land  defense  armament. 

b.  His  duties  with  reference  to  seacoast  and  land  defense  armament. 
The  Clerk. 

The  Storekeeper. 

Armament  Caretakers. 

The  Resident  Machinist  and  Armament  Machinists. 

Inspections. 

Reports,  returns,  and  papers  rendered  periodically. 

Correspondence. 

Propaty  papers. 

Very  respectfully, 
Mark  L.  Ireland, 

1st  Lieut.,  Coast  Artillery  Corps, 
Ordnance  Officer. 
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Tactics.  Vol.  I.  Introduction  and  Formal  Tactics  of  Infantry.  By  Balck, 
Colonel,  German  Army.  Translated  by  Ist  Lieut.  Walter  Knieger, 
23d  Inf.,  U.  S.  A.,  Instructor,  Army  Service  Schools,  Fort  Leaven- 
worth, Kansas.  Fort  Leavenworth,  Kansas:  U.S.  Cavalry  Associa- 
tion.   6x8%.    xix  +  639pp.    64  il.    Cloth.    1911.     Price,  $3.00. 

This,  the  4th  edition  of  this  standard  work,  has  been  completely  revised 
by  the  author  and  is  today  incontestably  the  latest  and  most  valuable  treatise 
on  this  subject  to  be  found  in  any  language.  Moreover  the  very  difficult 
task  of  translating  technical  German  into  clear  English  phraseology  has  been 
admirably  accomplished  by  Lieut.  Krueger,  to  whom  not  only  the  United 
States  Army,  but  everybody  in  the  English-speaking  world  interested  in 
military  matters,  should  be  under  obligation.  It  is  greatly  to  be  wished  that 
the  translator  will  continue  the  work  and  favor  us  with  an  English  rendi- 
tion of  the  remaining  volimies. 

The  treatise  is  a  deductive  exposition  of  the  subject  of  tactics,  as  dis- 
tinguished from  the  applicatory  system  now  in  general  use  in  our  service 
schools,  to  which  it  forms  a  useful  and  necessary  complement.  It  should 
not  replace  the  applicatory  method  of  instruction,  but  should  be  carefully 
read  prior  to,  or  concurrently  with,  the  study  of  tactics  by  this  method. 

The  work  not  only  gives  what  is  considered  the  best  tactical  methods 
as  practised  in  the  German  army,  but  quotes  extensively  from  the  regula- 
tions and  military  literature  of  other  nations,  and  illustrates  each  point  by 
historical  examples, — ^the  South-African  and  the  Manchurian  campaigns 
being  the  ones  most  often  cited. 

We  have  not  space  for  extensive  citations,  but  the  following,  chosen 
almost  at  random,  will  illustrate  the  perspicuity  of  the  text.  Referring  to 
the  settlement  of  disputes  by  arbitration,  Balck  says: 

"  The  Utopian  plans  for  a  universal  international  court  of  arbitra- 
tion are  chimerical  and  conjured  up  by  idealists  unaccquaintd  with 
the  harsh  facts  of  reality,  if  their  ideas  are  not,  indeed — as  are  many 
proposals  for  disarmament — calculated  to  serve  as  a  cloak  for  ambi- 
tious plans.  If  diplomatic  means  do  not  suffice  to  adjust  a  dispute, 
then  the  question  of  right  between  two  states  at  once  becomes  a 
question  of  might.  ♦  ♦  " 

Discussing  the  subject  of  drill  regulations,  he  deprecates  the  necessity 
for  continually  changing  them,  but  adds: 

"It  is  a  marked  peculiarity  of  manuals  of  instruction  that  no 
matter  with  what  far-sightedness  such  regulations  may  have  been 
cnnginally  compiled,  they  become  antiquated  in  a  comparatively 
short  time.  Napoleon  estimated  this  period  at  ten  years.  ♦  ♦  ♦ 
It  is  always  dangerous  to  be  behind  the  times,  as  troops  thereby  relin- 
quish a  superiority  previously  possessed  over  others,  which  knowl- 
edge they  must  later  purchase  with  streams  of  blood,  in  the  face 
of  hostile  bullets.  *  *  ♦  The  war  expmences  of  our  regiments 
show  that  bullets  quickly  write  a  new  tactics,  demolish  superannu- 
ated formations,  and  create  new,  ones.    But  at  what  a  sacrifice!" 
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CORRESPONDENCE 


The  Post  Ordnance  Officer. 

a.  His  duties  which  do  not  pertain  to  seacoast  and  land  defense  armament. 

b.  His  duties  with  reference  to  seacoast  and  land  defense  armament. 
The  District  Ordnance  Sergeant. 

The  Post  Ordnance  Sergeant. 

a.  His  duties  which  do  not  pertain  to  seacoast  and  land  defense  armament. 

b.  His  duties  with  reference  to  seacoast  and  land  defense  armament. 
The  Clerk. 

The  Storekeeper. 

Armament  Caretakers. 

The  Resident  Machinist  and  Armament  Machinists. 

Inspections. 

Reports,  returns,  and  papers  rendered  periodically. 

Correspondence. 

Prop«*ty  papers. 

Vary  respectfully, 
Mark  L.  Ireland, 

1st  Lieut.,  Coast  Artilloy  Corps, 
Ordnance  Officer. 
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Tactics.  Vol.  I.  Introduction  and  Formal  Tactics  of  Infantry.  By  Balck, 
Colonel,  German  Army.  Translated  by  Ist  Lieut.  Walter  Knieger, 
23d  Inf.,  U.  S.  A.,  Instructor,  Army  Service  Schools,  Fort  Leaven- 
worth, Kansas.  Fort  Leavenworth,  Kansas:  U.S.  Cavalry  Associa- 
tion.   6x8?i.    xix  +  639pp.    64  il.    Cloth.    1911.    Price,  $3.00. 

This,  the  4th  edition  of  this  standard  work,  has  been  completely  revised 
by  the  author  and  is  today  incontestably  the  latest  and  most  valuable  treatise 
on  this  subject  to  be  found  in  any  language.  Moreover  the  very  difficult 
task  of  translating  technical  German  into  clear  English  phraseology  has  been 
admirably  accomplished  by  Lieut.  Krueger,  to  whom  not  only  the  United 
States  Army,  but  everybody  in  the  English-speaking  world  interested  in 
military  matters,  should  be  under  obligation.  It  is  greatly  to  be  wished  that 
the  translator  will  continue  the  work  and  favor  us  with  an  English  rendi- 
tion of  the  remaining  volumes. 

The  treatise  is  a  deductive  exposition  of  the  subject  of  tactics,  as  dis- 
tinguished from  the  applicatory  system  now  in  general  use  in  our  service 
schools,  to  which  it  forms  a  useful  and  necessary  complement.  It  should 
not  replace  the  applicat<Nry  method  of  instruction,  but  should  be  carefully 
read  prior  to,  or  concurrently  with,  the  study  of  tactics  by  this  method. 

The  work  not  only  gives  what  is  considered  the  best  tactical  methods 
as  practised  in  the  German  army,  but  quotes  extensively  from  the  regula- 
tions and  military  literature  of  other  nations,  and  illustrates  each  point  by 
historical  examples, — the  South-African  and  the  Manchurian  campaigns 
being  the  ones  most  often  cited. 

We  have  not  space  for  extensive  citations,  but  the  following,  chosen 
ahnost  at  random,  will  illustrate  the  perspicuity  of  the  text.  Referring  to 
the  settlement  of  disputes  by  arbitration,  Balck  says: 

"  The  Utopian  plans  for  a  universal  international  court  of  arbitra- 
tion are  chimerical  and  conjured  up  by  idealists  unaccquaintd  with 
the  harsh  facts  of  reality,  if  their  ideas  are  not,  indeed — as  are  many 
proposals  for  disarmament — calculated  to  serve  as  a  cloak  for  ambi- 
tious plans.  If  diplomatic  means  do  not  suffice  to  adjust  a  dispute, 
then  the  question  of  right  between  two  states  at  once  becomes  a 
question  of  might.  ♦  ♦  " 

Discussing  the  subject  of  drill  regulations,  he  deprecates  the  necessity 
for  continually  changing  them,  but  adds: 

"It  is  a  marked  peculiarity  of  manuals  of  instruction  that  no 
matter  with  what  far-sightedness  such  regulations  may  have  been 
cnnginally  compiled,  they  become  antiquated  in  a  comparatively 
short  time.  Napoleon  estimated  this  period  at  ten  years.  ♦  ♦  ♦ 
It  is  always  dangerous  to  be  behind  the  times,  as  troops  thereby  relin- 
quish a  superiority  previously  possessed  over  others,  which  knowl- 
edge they  must  later  purchase  with  streams  of  blood,  in  the  face 
of  hostile  bullets.  ^  ^  *  The  war  expmences  of  our  regiments 
show  that  bullets  quickly  write  a  new  tactics,  demolish  superannu- 
ated formations,  and  create  new,  ones.    But  at  what  a  sacrifice!" 
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OORRESPONDENCE 


The  Post  Ordnance  Officer. 

a.  His  duties  which  do  not  pertain  to  seacoast  and  land  defense  armament. 

b.  His  duties  with  reference  to  seacoast  and  land  defense  armament. 
The  District  Ordnance  Sergeant. 

The  Post  Ordnance  Sergeant. 

a.  His  duties  which  do  not  pertain  to  seacoast  and  land  defense  armament. 

b.  His  duties  with  reference  to  seacoast  and  land  defense  armament. 
The  Clerk. 

The  Storekeeper. 

Armament  Caretakors. 

The  Resident  Machinist  and  Armament  Machinists. 

Inspections. 

Reports,  returns,  and  papers  renda^  periodically. 

Correspondence. 

Pi'opoty  papers. 

Very  respectfully, 
Mark  L.  Ireland, 

1st  Lieut.,  Coast  Artillery  Corps, 
Ordnance  Officer. 
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Tactics.  Vol.  I.  Introduction  and  Formal  Tactics  of  Infantry.  By  Balck, 
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This,  the  4th  edition  of  this  standard  work,  has  been  completely  revised 
by  the  author  and  is  today  incontestably  the  latest  and  most  valuable  treatise 
on  this  subject  to  be  found  in  any  language.  Moreover  the  vary  difficult 
task  of  translating  technical  German  into  clear  English  phraseology  has  been 
admirably  accomplished  by  Lieut.  Krueger,  to  whom  not  only  the  United 
States  Army,  but  everybody  in  the  English-speaking  world  interested  in 
military  matters,  should  be  under  obligation.  It  is  greatly  to  be  wished  that 
the  translator  will  continue  the  work  and  favor  us  with  an  English  rendi- 
tion of  the  remaining  volumes. 

The  treatise  is  a  deductive  exposition  of  the  subject  of  tactics,  as  dis- 
tinguished from  the  applicatory  system  now  in  general  use  in  our  service 
schools,  to  which  it  forms  a  useful  and  necessary  complement.  It  should 
not  replace  the  applicatory  method  of  instruction,  but  should  be  carefully 
read  prior  to,  or  concurrently  with,  the  study  of  tactics  by  this  method. 

The  work  not  only  gives  what  is  considered  the  best  tactical  methods 
as  practised  in  the  Gcarman  army,  but  quotes  extensively  from  the  regula- 
tions and  military  literature  of  other  nations,  and  illustrates  each  point  by 
historical  examples, — ^the  South-African  and  the  Manchurian  campaigns 
being  the  ones  most  often  cited. 

We  have  not  space  for  extensive  citations,  but  the  following,  chosen 
almost  at  random,  will  illustrate  the  perspicuity  of  the  text.  Referring  to 
the  settlement  of  disputes  by  arbitration,  Balck  says: 

"  The  Utopian  plans  for  a  universal  international  court  of  arbitra- 
tion are  chimerical  and  conjured  up  by  idealists  unaccquaintd  with 
the  harsh  facts  of  reality,  if  their  ideas  are  not,  indeed — as  are  many 
proposals  for  disarmament — calculated  to  serve  as  a  cloak  for  ambi- 
tious plans.  If  diplomatic  means  do  not  suffice  to  adjust  a  dispute, 
then  the  question  of  right  between  two  states  at  once  becomes  a 
question  of  might.  ♦  ♦  *' 

Discussing  the  subject  of  drill  regulations,  he  deprecates  the  necessity 
for  continually  changing  them,  but  adds: 

*'It  is  a  marked  peculiarity  of  manuals  of  instruction  that  no 
matter  with  what  far-sightedness  such  regulations  may  have  been 
cniginally  compiled,  they  become  antiquated  in  a  comparatively 
short  time.  Napoleon  estimated  this  period  at  ten  years.  ♦  ♦  ♦ 
It  is  always  dangerous  to  be  behind  the  times,  as  troops  thereby  relin- 
quish a  superiority  previously  possessed  over  others,  which  knowl- 
edge they  must  later  purchase  with  streams  of  blood,  in  the  face 
of  hostile  bullets.  4*  ♦  ♦  The  war  experiences  of  our  regiments 
show  that  bullets  quickly  write  a  new  tactics,  demolish  superannu- 
ated formations,  and  create  new,  ones.    But  at  what  a  sacrifice!" 
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Upon  the  mcaral  effect  of  fire  he  says: 

"We  must  not  forget  that  our  modem  personnel  has  become 
much  more  susceptible  to  the  impressions  of  battle.  *  "^  *  The  fast 
manner  of  living  at  the  present  day  undermines  the  n«*vous  system, 
the  fanaticism  and  the  religious  and  national  enthusiasm  of  a  by- 
gone age  are  lacking,  and  finally  the  physical  powers  of  the  human 
species  are  also  partly  diminishing,  'i'  'i'  'i'  In  addition,  the  n&rve- 
wracking  impressions  of  the  battlefield  are  much  greater  at  pres- 
ent than  in  the  past.  The  **v(nd  of  the  battlefield**  has  become 
especially  pronounced  since  the  introduction  of  smokeless  powder. 
The  invisibility  of  the  enemy  directly  affects  the  morale  of  the  sol- 
dier, the  sources  of  his  energy,  and  his  courage.  The  soldier,  who 
cannot  see  his  enemy,  is  inclined  to  see  him  everywhere.  It  is  but 
a  step  from  this  impression  to  hesitancy,  and  then  to  fear." 

The  work  is  replete  with  data  tabulated  from  the  expmence  of  German 
and  foreign  schools  of  fire,  etc.,  from  which  tactical  formations  and  operations 
under  various  conditions  are  deduced  and  illustrated  with  great  clearness. 

The  book  is  well  printed,  and  illustrated  with  numerous  diagrams  and 
photo  cuts,  but  is  unnecessarily  large  and  clumsy.  By  using  thinner  paper, 
reducing  margins,  and  employing  flexible  leather  binding,  the  bulk  of  the 
present  volume  could  be  reduced  by  thirty  per  cent,  and  the  book  be  much 
more  serviceable.  It  is  hoped  that  this  improvement  will  be  made  in  future 
editions. 


Bone  and  Hoof  Diseases  of  the  Horse.  Eighth  Edition.  By  Colonel  Von  Spohr, 
Retired,  I.  G.  A.  Leipzig:  Arwed  Strauch,  Verlagsbuchhandlung 
Oststr.  9.    6  X  8>^.    xvii.-f-204  pp.    6  il.    1910.    Price,  3M. 

The  eighth  edition  of  ''Diseases  of  the  Leg  and  Hoof  of  the  Horse"  by 
Colonel  Spohr,  retired,  has  recently  been  published  by  Arwed  Strauch,  Leip- 
zig, Germany.  The  author  goes  into  the  origin,  prevention,  and  cure  of  this 
disease,  without  the  use  of  medicines.  There  is  also  an  appendix  on  the 
curing  in  like  manner,  of  injuries  received  from  bruises  and  wounds.  The 
first  section  of  the  book  is  devoted  to  the  principles,  means  and  forms  of  the 
natiiral  ciirative  methods  as  well  as  the  usual  &tots  which  may  arise  in  their 
application.  It  includes  their  extent  and  nature,  embracing  interior  remedies, 
such  as  special  food  and  drink,  fresh  air  and  exterior  means  such  as  the  appli- 
cation of  water,  steam,  massage,  etc.  The  second  section  is  taken  up  with 
the  diseases  which  arise  in  the  fore  as  well  as  in  the  hind  legs.  The  third 
section  is  on  the  hoof  and  its  diseases.  The  fourth  section  treats  the  diseases 
which  arise  only  in  the  fore  legs,  while  the  fifth  section  discusses  the  diseases 
which  are  peculiar  only  to  the  hind  legs.  The  appendix  forms  the  conclusion 
of  the  book. 

The  author  treats  all  possible  cases  which  are  liable  to  occur  in  the  line 
indicated  above,  and  speaks  from  an  experience  and  observation  extending 
over  a  period  of  sixty  years.  He  deplores  the  tendency  toward  the  too  fre- 
quent use  of  medicines  for  sick  horses,  and  firmly  believes  that  better  results 
are  obtained  by  natiiral  means  with  rational  care  and  treatment.  The  book 
is  well  written  and  a  valuable  asset  for  all  those  interested. 
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Bi-monthly 
Per  year  $2.50 

Bi-monthly 
Per  year  $t.  00 

Bi-monthly 
Per  year  $S.oii 


Monthly 

Per  year  $t.5o 

Monthly 

Per  year  $1.00 

Monthly 

Per  year  $1.00 

Monthly 

Per  year  $S,  50 

Monthly 

Per  year  $t.00 

Monthly 

Per  year,  50c 

Monthly 

Per  year,  $£.50 

Monthly 

Per  year  $l,Ofi 

Monthly 

Per  year  $1,00 


7S2  ISth  Street  N.  W. ,  WashingUm,  D.  C, 

-31d  Official  Gazette  of  the  United  States  Patent  Office,  The. 

Supt,  of  Documents,  Gov,  Printing  Office,  Weekly 

WashingUm,  D,  C.  Per  year  $5.00 

-3la  Pennsylvania  Magazine  of  History  and  Biography.  Quarterly 
Philadelphia,  Pa,  Per  year  $$.00 

-32  Physical  Review.  10  numbers  per  yea/r 

66  Fifth  Avenue,  New  York.  Per  year  $5.00 

-32a  Polytechnic,  The.  10  numbers  per  year 

Troy,  N,  Y,  Per  year  $1.00 

-33  Popular  Mechanics.  Monthly 

22^  Washington  Street,  Chicago,  III.  Per  year  $1,50 
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0.8.~34L  Proceedings  American  Institute  of  Electrical  Engineers. 

^5  West  S9th  Street,  Monthly 

New  York,  Per  year  $5,(Ht 

U.S. —35  Proceedings  of  the  American  Philosophical  Society. 

lOU  South  Fifth  Street,  Philadelphia,  Pa. 
U.S.— 36  Proceedings  of  the  American  Society  of  Civil  Engineers. 

220  West  57th  Street,  New  York.  Monthly 

U.S.— 37  Proceedings  American  Society  of  Mechanical  Engineers. 

SS  West  S9th  Street,  New  York,  Monthly 

U.S.— 38  Proceedings  of  the  Engineers'  Club  of  Philadelphia. 

tS17  Spruce  Street,  Quarterly 

Philadelphia.  Pa.  Per  Vol,  $2,00 

U.S.— 39  Proceedings  of  Engineers  Society  of  Western  Pennsylvania. 


803  FuUon  Bldg., 
Pittsburg,  Pa, 
U.S.~40  Proceedings  of  the  U.  S.  Naval  Institute. 
Annapolis,  Md. 

U.S.— 40a  Professional  Memoirs. 

Washington  Barracks,  D,  C. 
U.S.— 40b  Reactions. 

Goldschmidt  Thermit  Company, 

90  West  Street,  New  York  City, 
U.S.— 41  Review  of  Reviews. 

IS  Astor  Place,  New  York, 
U.S.— 4lc  Science  Conspectus. 

Massachusetts  Institute  of  Technology,  Boston,  Mass, 


Monthly 
Per  year  $5,00 
Quarterly 
Per  year  $3,00 

Quarterly 
Per  year  $3,00 
Quarterly 
Free 

Monthly 

Per  year  $3,00 


U.8.~42  Scientific  American,  The. 

361  Broadway,  New  York, 
U.S.  — 43L  Scientific  American  Supplement. 

36 1  Broadway,  New  York. 
U.S.  —44  Seventh  Regiment  Gasette,  The. 

30  West  33rd  Street,  New  York, 
U.S.— 44b  Southern  Electrician. 

Cotton  Publishing  Co.,  Atlanta,  Ga, 
U.S.— 44a  Stevens  Institute  Indicator. 

Hoboken,  N.  J. 
U.S.— 44d  Technical  World  Magazine. 

1  Madison  Avenue,  New  York,  N,  Y. 
U.S.— 45a  Telephone  Engineer. 


Weekly 

Per  year  $3,00 

Weekly 

Per  year  $5,00 

Monthly 

Per  year  $1,50 

Monthly 

Per  year,  50c 

Quarterly 

Per  year  $1.50 

Monthly 

Per  year,  $1.50 

Monthly 

$2.00  per  year 


Monadnock  Building,  Chicago,  HI, 
U.S.— 46  Transactions  of  the  American  Society  of  Civil  Engineers. 

220  West  57th  Street,  New  York. 
U.S.— 47  Transactions  of  the  Society  of  Naval  Architects  and  Marine  Engineers. 

29  West  39th  Street,  New  York. 
U.S.— 47L  Virginia  Magazine  of  History  and  Biography,  The. 

Virginia  Historical  Society,  Quarterly 

Richmond,  Va.  Per  year,  $5.00 


MISCELLANEOUS. 


1  Boletin  del  Centro  Naval. 
Florida  659,  Buenos  Aires,  Argentine, 


Monthly 

Per  year  $^/^  11,90 
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Monthly 


Monthly 

Fortnightly 

Monthly 


Bimonthly 


lb  Boletin  de  Ingenleros. 
Wmr  DepL,  Mexico  City,  Mexico. 
-la  Boletin  de  Minas. 

Lima,  Peru, 
■  a  Boletin  del  Minlsterio  de  Gnerra  y  Marina. 

Apartado  de  Correo  S7  LAma,  Peru. 
-2c  Boletin  Militar  (Veneznela). 
Minieterio  de  Guerra  y  Marina, 
Caracas,  Venezuela. 
l\  Memorial  del  Eitado  Mayor  del  Sjercito  de  Chile 
Falleree  del  Estado  Mayor-Jeneral. 
Santiago  de  Chile. 
-2d  0  Tiro. 

Rio  de  Janeiro,  Brazil. 
■2a  Proceedings  and  Year  Book  of  the  AssociatiOD  for  Military  Science 
54  Maria  Street,  The  Hague,  Holland.. 
3  Revista  del  Ejercito  y  Marina. 
Departamento  de  Estado  Mayor, 
City  of  Mexico. 
'  4  Revista  de  Marina. 

Caeilla  del  Correo  976,  Valparaiso,  Chili. 

-  5  Revista  Maritima  Braxileira. 

Rua  D.  Manoel  n.  S, 

Rio  de  Janeiro,  Braail. 
'  6  RevisU  Militar. 

Paeeo  Colon,  Buenos  Aires,  Argentine. 
'  7  RevisU  MiUtar. 

Colegio  Militar,  Avenida  12  de  Diciembre, 
La  Paz,  Bolivia. 

-  8  RevisU  MiliUr. 

Rio  de  Janeiro,  Brazil. 


Monthly 


Monthly 
Per  year  $10.00 
Monthly 
Per  year  $6.00 

Monthly 

Per  year  $9m/n 

Monthly 

Per  year  $3.00 

Monthly 


Synopsis  of  Index 


As  far  as  possible  the  entries  of  the  Index  are  grouped  according  to  the 
following  synopsis:— 
Artillery  Material, 
coast, 
field, 

explosives, 
projectiles, 

general  (including  armor,  etc.). 
range  finders, 
sights,  etc.. 
Automobiles, 

Aerostation, 
Ballistics, 

exterior, 
interior, 
penetration. 
Range  Finding  and  Pointing, 

position  finding. 
Cavalry, 

equipment, 
mounts. 
Chemistry, 

Photography, 
Drill  Regulations, 
Maneuvers, 
Practice, 
artillery,  coast, 
artillery,  field, 
cavalry,  (practical  training), 
infantry,  (practical  training), 
general, 
naval. 
Electricity, 

communications, 
general, 
light, 
power, 

storage  batteries. 
Boilers, 
Engines, 
gas, 
steam, 
general, 
Mechanism,  Mines,  Torpedoes,  etc. 
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Index 

Cmnulated — ^Vol.  35,  January  to  June,  1911. 

[Periodicals  from  November  16, 1910  to  May  16. 1911.) 

ARTILLERY  MATERUa 

Coast: 

Some  comments  on  erosion  and  ballistics — US-40»  Dec.»  10. 

Saint-Chamond  24 'cm.  coast  howitzer — S-5,  Nov.  27,  10. 

The  life  and  power  of  heavy  ordnance — E5-5,  Dec.  2,  10. 

Initial  velocity  as  afifected  by  erosion — US-23a,  Nov.-Dec.,  10. 

Gun  erosion — US-23a,  Nov.-Dec.,  10;  1-3,  Jan.,  11. 

The  bomb  cannon.    A  novel  type  of  heavy  ordnance — US-42,  Nov.  5,  1#. 

The  testing  of  a  big  gun— US-43L,  Nov.  5,  10. 

Artillery  in  1909  according  to  Lobell's  Jahresberichte — 1-2,  Nov.,  1910. 

Tactical- technical  considerations  on  the  armament  and  supply  of  seacoast  bat- 
teries—1-2,  Nov.,  1910. 

Guns  or  howitzers — E-7,  Feb.,  1911. 

The  type  of  weapon  for  coast  armaments — &7,  Feb.,  1911. 

The  type  of  gun  for  coast  defense — Ei-7,  Feb.,  1911. 

The  armament  of  maritime  fortifications — M-2,  Nov.  15,  10. 

Artillery  calibration — M-4,  Oct.,  10. 

Theory  of  artillery  fire,  with  carriages  not  provided  with  hydraulic  recoil 
cylinders — 1-2,  Decemb^,  10. 

The  erosion  of  gun  tubes  and  heat  phenomena  in  the  bore  of  a  gun — £-4, 
March  24,  31  and  April  7,  14,  21,  11.  «• 

Odd  shaped  carriages,  without  buffers  and  recoils — 1-2,  January,  11. 

The  causes  of  bore  erosion  and  its  connection  with   the  use  of  nitro  powders 
— A-1,  No.  1, 11. 

Wind  allowance  in  rifle  shooting — Ei-1,  April,  11. 

Vicker's  ordnance  at  the  Japan-British  Exhibition — US-23a,  March-April,  11. 

The  15-inch  gim  from  an  engineer's  point  of  view — EM,  May,  5  11. 

Erosion  and  ballistics:  A  rejoinder — US-23a,  March- April,  11;  US-40,  Dec., 
10. 

The  stiffness  of  guns— US-23a,  January-February,  11;  E-5,  Dec.  30,  10. 

Cause  of  gim  accidents — US-23a,  March-April,  11. 

Field: 

Field  guns  versus  howitzers  for  field  artill^y — EI-7,  Nov.,  10. 

Krupp  howitzers — S-2,  Dec.,  10. 

Krupp  12  cm.  field  howitzers — ^1-2,  Oct.,  10. 

The  use  of  explosives  in  aerial  warfare — E3-11,  Nov.  25,  10. 

Method  of  avoiding  some  inconveniences  in  artill^y  with  differential  recoil — 
1-2,  Sept.,  10. 

Question  of  heavier  guns  for  field  artillery — US-23,  Jan.-Feb.,  11. 

(11) 
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Engineering, 

general  civil,  canal,  river  and  harbor,  materials,  and  processes  (as 
may  be  of  application  in  military  and  river  and  harbor  work). 

millitary, 

fortifications. 
Metallurgy  (manufacture  of  ordnance  materials). 
Military  Geography. 
History  and  Biography. 

battles,  campaigns, 

general  military. 

general  naval, 

recent. 
Military  Schools. 
Organization  and  Administration, 

coast  defense, 

field  artillery, 

<^i^ii^y>  (by  countries,   England,   Germany,    Austria,    France,    Italy, 

Russia,  Japan,  Minor  States,  United  States) , 

general  military, 

technical  troops, 

transport  and  supply. 

medical, 

naval. 
Reconnaissance  and  sketching. 
Signalling. 
Small  Arms, 

Equipment,  (Infantry). 
Strategy, 
Tactics, 

artillery,  coast, 

artillery,  field, 

cavalry, 

infantry, 

general, 

naval. 
Submarines, 

Torpedo  Boats, 

Warships,  (by  countries,  England,  Germany,  Austria,  France,  Italy 

Russia,  Japan,  Minor  States,  United  States.) 

general  naval  matters  as  regards  construction  and  armament. 
Miscellaneous. 
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The  modern  German  field  artillery — S-4,  Dec.,  10. 

British  and  French  Q.  F.  artillery— E-7,  Dec.,  10. 

New  French  6.5  cm.  mountain  gun — S-l»  Dec.  17,  10. 

Artillery  in  1909  according  to  Lobell's  Jahresberichte — ^1-2,  Nov.,  10. 

German  field  artillery — S-4,  Nov.,  10. 

The  new  Russian  mountain  gun — G*4,  Sept.,  10. 

Guns  and  projectiles  for  the  attack  of  airships — A-1,  Nov.,  10. 

The  Italian  artiUwy— S-4,  Oct.,  10. 

Vicker's  automatic  rifle  calib^  gun — EI-5,  April  28, 11. 

The  care  and  training  of  artillery  remounts — ^US-16d,  January-March,  11. 

A  universal  gun  for  field  artill^y — G-4,  No.  2,  11. 

Destruction  of  airships — So^,  No.  6, 10. 

Howitzers  and  cannon  in  field  warfare — G^l,  No.  49, 11. 

The  new  French  mountain  gun  (a  gun  equipped  with  differential  recoil) — G-4, 

No.  1,  11. 
Study  of  a  system  of  closing  the  breech  and  of  a  cartridge  without  a  metallic 

case  for  rapid  fire  cannon — 1-2,  December,  10. 
Krupp  balloon  artillery — US-15,  April  13,  11. 

Vicker's  ordnance  at  tlie  Japan-British  Exhibition — US-23a,  March-April,  11. 
The  coming  field  piece — G-6,  April  11,  11. 
The  Swiss  field  howitzo-— &4,  No.  4, 11. 
Explosivea: 

English  experiments  with  flameless  powder — ^A-3,  Dec.,  10. 
Explosives— A-4,  Dec.  16  and  30,  10. 
French  powders — G*10,  Dec.  15,  10. 
Cordite.    Its  chemistry  and  manufacture — US-40,  Dec.,  10. 
The  use  of  chlorates  in  commercial  explosives — US-15,  Jan.  15,  11. 
DetOToration  of  powders  and  explosives — G-10,  Dec.,  15,  10. 
The  stability  of  smokeless  powder — US-40,  Dec.,  10. 
The  explosion  of  the  Chilian  powder  magazines  of  Batuco — US-23a,  Nov.- 

Dec.,  10. 
Abel  on  detonation  (1869)— E-1,  Dec.,  10. 
The  Puriian  test  of  high  explosives— US-2da,  Nov.-Dec.,  10. 
Modem  powdoti.    Theoretic  study — M-3,  Sept,  10. 
Trinitrololuol  as  the  military  explosive  of  the  age — M-3,  Sept.,  10. 
The  Royal  powder  factory  at  Wetteren  (Belgium) — S-5,  Nov.  6,  10. 
Spanish  experiments  with  projectiles  and  powder — GMO,  Nov.  1,  10. 
Ftecautions  in  the  use  of  explosives — ^US-43L,  March  11,  11. 
French  service  powder — G-IO,  Dec.  1,  10. 
Stability  tests  of  powder— G-IO,  Nov.  15,  10. 

Centrifugal  machines  for  powder  works — CMO,  Nov.  1,  15,  Dec.  1,  15,  10. 
Modem  explosives.    Lectures  given  in  the  School  of  Military  Equitation — 

Sp-1,  Sept.,  10. 
Naval  ordnance  and  smokeless  powder — E-5,  Jan.  27,  11. 
The  discovery  of  fulminate  of  mercury  (1800) — E-1,  Jan.,  11. 
Smokeless  powders — P-2,  Jan.,  11. 
Report  of  the  work  of  the  explosions  commission  in  1908  and  1909  (France) — 

F-3,  parts  3  and  4,  vol.  XV. 
Reply  to  Maxim's  charges  as  to  smokeless  powders  in  the  United  States  service 

— US-4,  Dec.  31,  10. 
Our  smokeless  cannon  powder  the  best — US-42,  Jan.  21,  11. 
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Protective  apparatus  against  lighting  for  manufactories  of  explosives — 

G-10,  May  1,  11. 
On  temperature  of  explosives — A-2,  No.  2,  11. 
Inspection  and  testing  of  explosives — Sc-3,  No.  6,  10. 
The  causes  of  bore  erosion  and  its  connection  with  the  use  of  nitro  powder — 

A-l,  No.  1,  11. 
Spectroscopic  proof  that  tr.ices  of  quicksilver  are  contained  in  nitrocellu- 
lose—G-10,  Jan.  15.  Feb.  15.  11. 
Modem  explodves — ^M-1,  Jan.,  11. 

Modem  apparatus  for  the  study  of  explosives — M-1,  Jan.,  11. 
Noble's  patents.     For  the  manufacture  and  detonation   of  nitroglycerine 

(1864),  dynamite  (1867),  straight  dynamite  (1869),  blasting  gelatine  and 

gelignite  (1875),  and  ballistite  (1888)~E-1,  May,  11. 
Projectiks: 

Universal  projectile — G-4,  Dec,,  10. 
Capped  projectiles — G-1,  Dec.,  10. 
Shape  of  projectiles  and  air  resistance — E-1,  Jan.,  11. 
The  Ehrhardf'Brisant  shrapnel"  and  the  Krupp  shrapnel— S-2,  Oct.  and 

Nov.,  10. 
Another  voice  for  the  Krupp  shrapnel  as  compared  with  the  Ehrhardt  high 

explosive  shrapnel — S-2,  Feb.,  11. 
Guns  and  projectiles  for  the  attack  of  airships — ^A-1,  Nov.,  10. 
Spanish  experiments  with  projectiles  and  powder — G-10,  Nov.  1,  10. 
rtogress  towards  a  universal  projectile — G-10,  Nov.  1,  10. 
Experiments  with  univ^'sal  projectiles — G-1,  Oct.,  10. 
On  the  road  to  the  universal  shell — GMO,  Mar.  1,  15,  11. 
New  studies  conceming  the  shrapnel — Cr-l,  No.  49,  11. 
Projectiles  for  use  against  aerial  machines — 1-2,  Dec.,  10. 
General: 

The  coast  defense  of  Holland — F-0,  Jan.  11.  11. 
The  progress  of  war  material  in  1910 — E-4,  Jan.  6,  11. 
Coast  artillery  searchlights— A-2,  Dec.,  10. 
Field  searchlights— US-40a,  Jan.-Mar.,  11. 
Artillery  equipment,  1909— US-2da,  Nov.-Dec.,  10. 
The  preset  state  of  the  machine-gun  question — the  machine  gun,  or  the 

automatic  rifle — S-6,  July-August,  10. 
The  heavy,  or  the  light,  macliine  gun — S-6,  July-August,  10. 
Armor  in  fortification  plans — G-4,  Dec.,  10. 
Hand  grenades  and  aerial  torpedoes — ^A-3,  Dec.,  10. 
The  hand  grenade— US-8,  Dec.  3,  10;  S-5,  Dec.  18,  10;  G-4,  Sept.,  10;  M-2, 

Jan.  15,  11. 
The  new  armor— US-42,  May  13,  11. 

Description  of  a  deflection  ccxrection  device — ^US-23a,  Mar  .-April,  11. 
Work  of  the  Artillery  Board  (Spain). — Report  on  siege  guns,  powders  and 

explosives,  machine  guns — Sp-1,  April,  11. 
Hand  versus  rifle  grenades — ^A-3,  No.  2,  11. 
Nocturnal  warfare.    An  automobile-mounted  searchlight  for  the  French  army 

—US-42,  April  8,  11. 
The  modem  machbe  gun — US-23,  March-April,  11. 
Machine  guns — G-6,  Nov.  8  and  10,  10. 
Electrical  projectors— M-2,  Aug.  31,  10. 
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Report  of  the  1st  Section  of  the  Central  Firing  School  of  the  Army  on  the  beit 

model  of  field  glasses  foi:  artillery  office's — Sp-1,  Dec.,  10. 
Maxim  machine  guns — M-2,  Aug.  31,  10. 
Range  Finders: 

The  Stroobant  telemeter.    Its  complete  theory — S-6,  July-August,  10. 
For  a  nnge  indicator  for  seicoast  cannon — 1-2,  Nov.,  10 
Greneral  description  of  the  depression  position  plotter — ^US-40a,  April- June,  11. 
SightSj  etc.: 
Some  tfests  on  the  accuracy  of  telescopic  sighting — A-2,  No.  1,  11. 

AUTOMOBILES,  AEROSTATION 

AutomobUea 

Automobile  cylinder  lubricating  oils — US-42,  Jan.  14,  11. 

Jarman's  system  of  electric  traction  by  storage  batteries — US-43L,  Jan.  14,  11. 

Auto-  rucks  for  the  army — US-23,  March- April,  1  . 

Aerostation: 

Aeroplanes  in  Paris— US-43L,  Nov.  19  and  26,  10. 

Wireless  communications  from  airships.  The  apparatus  used  in  the  dirigi- 
ble America — US-8,  Jan.,  11. 

Experiments  with  aeroplane  wireless — US-0,  Jan.,  11. 

The  second  exposition  of  aerial  and  automobile  navigation — F-lla,  Dec.  1,  10. 

The  aeroplane  and  war — F-lb,  Dec.  1,  10. 

New  aeroplane  duration  and  dbtance  records — US-42,  Dec.  31,  10. 

How  altitude  records  are  made — US-42,  Dec.  24,  10. 

The  general  theory  of  propulsive  helices — F-lla,  Dec.  1,  10. 

Aeroplanes  and  airship  engines — US-27,  Jan.,  11. 

The  use  of  aeroplanes  in  future  wars — G-6,  Dec.  31,  10. 

Attack  of  airships — G-6,  Dec.  15,  10. 

Progress  in  airships — A-3,  Dec.,  10. 

Use  of  aeroplanes  in  naval  warfare — A-1,  Jan.,  11. 

Progress  in  aviation  in  1910 — US-43L,  Jan.  7,  11. 

The  N.E.C.  two-cycle  aeroplane  engine — EJ-11,  Jan.  6,  11. 

Progress  in  aeronautics — E-20,  Dec.,  lOf  and  Jan.,  April,  May,  11;  E-19,  Mar., 
11. 

Dirigibles  and  aeroplanes — ^A-3,  Nov.,  10. 

Parachutes  for  aeroplanes — G-4,  Dec.,  10. 

Airships — G-4,  Dec,  10. 

Use  of  dirigibles  and  aeroplanes  in  war  and  the  fight  against  them — S-2,  Dec.,  10. 

The  work  of  the  English  aeronautic  commission — F-10,  Dec.,  10. 

Aerial  navigation  and  naval  warfare — F-10,  Dec.,  10. 

Aviation  in  the  navy  (France) — F-10,  Dec.,  10. 

The  practice  of  aviation — F-lla,  Dec.  15,  10. 

The  aeroplane  in  the  navy — F-12,  Dec.  24,  10. 

Six  aviation  engines — U&43L,  Dec.  17,  10. 

Launching  an  aeroplane  from  a  warship — US-42,  Nov.  26,  10. 

Study  of  an  aeroplane  with  variable  speed — F-1,  Dec.  24,  10. 

Determining  the  height  of  aeroplanes — US-43L,  Dec.  24.  10. 

Flying  machines,  living  and  lifeless — US-42,  Dec.  10,  10. 

The  first  marine  aeroplane — US-42,  Dec.  17,  10. 

Balloon  signals— US-43L,  Jan.  14,  11. 

Automatic  stabilizing  system  of  the  Wright  Brother? — US-43L,  Jan.  14,  11, 
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Practice  and  theory  of  aviation.  The  leading  aeroplanes — US-48L,  Oct.  29, 
Nov.  5,  19.  2G,  and  Dec.  3,  10. 

The  Willows  dirigible  airship— US-43L,  Dec.  3,  10. 

The  Paris  aeronautical  exhibitbn.  The  most  recent  aeroplanes  and  motors — 
US-8.  Jan.,  11. 

Aeronautics — E-5,  Jan.  13,  11. 

First  principles  of  aviation — US-Oa,  Jan.,  11. 

Present  status  of  military  ao-onautics — US-Oa,  Jan.,  11. 

The  gentle  art  of  aviation — US-Oa,  Jan..  11. 

New  military  aeroplanes  in  France — 1-2.  Oct.,  10. 

The  fallacy  of  the  new  screw  propeller — US-0,  Jan.,  11. 

Notes  on  the  aeroplane  propeller — ^US-0,  Jan.,  11. 

The  use  of  explosives  in  aerial  warfare — E-11,  Nov.  25,  10. 

The  military  uses  of  the  aerostat — E-14,  Dec.,  10. 

Bird-men  of  centuries  past — US-Oa,  Dec.,  10. 

Ely's  flight  from  the  Birmingham — US-Oa, Dec.,  10. 

Learning  to  fly — US-Oa,  Dec.,  10. 

The  aeroplane  engine  for  1911 — US-0,  Dec.,  10. 

Aeronautics  and  war — ^US-0,  Dec.,  10,^  Jan.,  11. 

The  jurisprudence  of  the  air — E-7,  Dec.,  10. 

Aerial  map  making — US-Oa,  Dec.,  10. 

Practical  use  of  the  wireless  on  aeroplanes — US-Oa,  Dec.,  10. 

Story  of  the  United  States  Aeronautical  Reserve — US-Oa,  Dec.,  10. 

New  England's  share  in  the  history  of  aeronautics — ^US  Oa,  Dec.,  10. 

The  unstable  equilibrium  of  the  balloon — ^US-8b,  Dec.,  10. 

A  discussion  of  the  war  ballon  and  similar  craft — US-23a,  Nov.-Dec.,  10. 

Some  general  considerations  which  govern  the  design  of  an  aeroplane — ^US-2da, 
Nov.-Dec.,  10. 

Bursting  of  the  dirigible  "Erbsloeh"— F-lla,  Sept.  15,  10. 

The  stability  of  the  biplane— F-9a,  Oct.  1,  10. 

Aeronautics  in  the  navy — F-12,  Oct.  15,  10. 

Calculations  of  the  tension  of  the  envelope  of  a  dirigible — F-lla,  Sept.  15,  10. 

Features  and  development  of  the  dirigible  airship — Sc-2,  Feb.  15  and  Mar.  1, 
1908. 

The  employment  of  aeroplanes  and  balloons  for  military  operations — Sc-4, 
No.  11,  10. 

Balloons  at  the  French  maneuvers,  1910 — So-2,  Nov.  15,  10. 

Classiflcation  of  the  different  modes  of  flight — F-lla,  Oct.  1,  10. 

Classiflcatbn  of  aeroplanes — F-lla,  Nov.  1,  10. 

Discussion  of  the  ideas  of  Captain  Piumatti  on  the  use  of  dirigibles  and  aero- 
planes in  naval  warfare — F-lla,  Nov.  1,  10. 

M.  Canovetti's  experiments  upon  the  resistance  of  the  air — F-lla,  Nov.  1,  10. 

Military  aviation — F-4,  Jan.,  10. 

Observation  of  the  wind  before  ascending — F-lla,  Nov.  1,  10. 

The  German  aerial  fleet— F-4,  July,  10. 

Report  upon  the  aerial  cruiser  (Boemer  system) — S-5.  Sept.  18.  10. 

Cavalry  and  aviation — S-5,  Oct  30,  10. 

The  dirigible  Belgique-^5,  Oct.  30,  10. 

Military  aeronautics  in  Belgium — S-5,  Sept.  18.  Nov.  13,  20.  10. 

The  wonderful  balloon  record  of  thejAwimco  // — US-42,  Nov.  5.  10. 

The  International  Aviation  Meet— US-42,  Nov.  5,  12,  10. 
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The  importance  of  aeroplanes  from  the  military  point  of  view — S-5,  July  24, 10. 

Naval  aeronautics — P-1,  July  and  August,  10. 

The  navy  and  aviation  (France) — F-12,  Sept.  10,  10. 

Construction  and  handling  of  the  new  aeroplanes — M-lb.  Dec.,  10. 

Aerial  navigation — M-lb,  Jan.,  11. 

News  of  dirigibles  in  France,  Germany  and  Italy — 1-3,  Feb.,  11. 

New  a^ial  ports  in  Austria,  Prance  and  Grermany — 1-3,  Feb.,  11.. 

The  longitudinal  stability  of  aeroplanes — F-12,  March  11,  11. 

Some  results  of  the  Gdttingen  (aeronautical)  tests — F-12,  March  11,  11. 

The  stability  of  aeroplanes — F-9a,  March  1,  11. 

Recent  aeronautic  progress.    A  new  Grerman  airship  and  the  Voisin  military 

biplane— US-42,  March  11,  11. 
Notes  on  the  history  of  balloon  photography — US-22,  March.  11. 
E2stimatmg  the  coefficient  of  reduction — E-1,  March  1,  11. 
Aviation— S-2,  Feb.,  11. 

Instruction  of  a  cyclist  company — ^S-2,  Feb.,  11. 
Aviation  accidents — F-lla,  Feb.  15,  11. 

Curtiss's  experiments  in  rising  from  the  water — US-42,  March  4,  11. 
The  role  of  aviation  in  the  navy — F-10,  Jan.,  11. 
New  things  in  aeronautics.     Height  recorder  for  balloonists.     Curtiss's  new 

flying  boat— US-42,  Feb.  25,  11. 
The  naval  dirigible  balloon  shed — EJ-4,  Feb.  17,  11. 
The  airship  for  the  British  navy — E-5,  Feb.  17,  11. 
Aviation  and  a^oplane  motors — E-11,  Feb.  24,  11. 
Some  recent  French  monoplanes.     Details  of  several  new  machines — US-42, 

Feb.  18, 11. 
Success  of  the  Curtiss  hydro-aeroplane — US-0,  March,  11. 
The  Dunne  automatic  stability  system — US-0,  March,  11. 
Discussion  of  aviation  accidents — F-lla,  Feb.  1,  11. 
The  resistance  of  rectangular  planes  struck  obliquely  by  the  wind — F-lla, 

Feb.  1,  11. 
The  equilibrium  of  aeroplanes — F-9a,  Feb.  1,  11. 
The  new  rigid  dirigible  of  the  English  navy  N.  I. — US-42,  March  4,  11. 
Capt.   Bellenger's  flight  from  Paris  to  Pordeaux  and  Pau — US-42,  March  4, 11. 
The  Bleriot  "Bus."    A  record  passenger-carrying  trip  of  a  new  monoplane — 

US-42,  March  4,  11. 
Captive  balloons,  or  kites — F-5,  Jan.,  11. 
Development  of  a^oplanes — A-1,  Nov.,  10. 
Value  of  aeroplanes  at  French  maneuvers — S-1.  Oct.  22.  Ip. 
Military  use  of  aeroplanes — ^Sp-2,  Sept.  25,  10. 
Aeroplane  flies  to  warship — US-4,  Feb.  4,  11. 
An  English  opinion  on  the  use  of  aeroplanes  and  dirigibles  in  the  held — F-9, 

Jan.  15,  11. 
War  and  the  aeroplane — US-Oa,  Feb.,  11. 
A  year  of  aviation — US-Oa,  Feb.,  11. 

What  Germany  has  done  in  military  aeronautics — US-Oa,  Feb.,  11. 
Present  status  of  military  aeronautics — US-Oa,  Feb.,  11. 
Three  French  military  balloon  sheds — US-15,  Feb.  9,  11. 
First  flight  of  an  American  aeroplane  from  water.    How  an  important  problem 

in  the  naval  aeroplane  was  solved — US-42,  Feb.  11,  11. 
A  discussion  of  accidents  in  aviation — F-lla,  Jan.  15,  11. 
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Recent  progress  in  aeronautics — E-11,  April  14,  11. 

Stability  of  aeroplanes  by  gyroscopes — F-5,  Mar.,  11. 

Photography  of  the  wind — F-lla,  Mar.  15,  11. 

Determination  of  the  height  reached  by  an  aeroplane — F-lla,  Mar.  15,  11. 

A  note  upon  the  resistance  of  the  air  as  applied  to  aviation — F-6a,  April  1,  11. 

Discussions  of  aviation — F-8,  Mar.,  11. 

Life-savers  for  aviators — US-42,  Mar.  25,  11. 

Christening  the  Stic/wrd— US-42,  Mar.  25,  11. 

The  stability  and  resistance  of  aircraft — Ei-4,  Mar.  17,  11. 

Relative  merits  of  dirigibles  and  aeroplanes — US-23,  Mar  .-April,  11. 

Aviation  exploits  at  home  and  abroad.     Foulois  on  the  Mexican  border: 

the  flight  to  the  Puy  de  Dome— US-42,  April  1,  11. 
Aeroplanes  in  1911 — E-7,  Mar.,  11. 
Destruction  of  airships — Sc-3,  No.  6,  10. 
Aviation — S-2,  March,  11. 
Discussions  of  aviation — F-8,  Feb.,  11. 
Military  aviation  in  Switzerland.  (With  several  views  taken  from  aeroplanes.) 

—S-2,  Mar.,  11. 
Aeroplane  scouting  on  Mexico's  border — US-Oa,  April,  11. 
The  influence  of  aviation  on  tactics — E-20,  April,  11. 
Projectiles  for  use  against  aerial  machines — 1-2,  Dec.,  10. 
The  shelling  of  dirigible  balloons — ^A-2,  No.  1,  11. 
The  aero  and  motor-boat  exhibition  at  Olympia.     Engines  for  aeroplanes — 

E-5,  April  7,  11. 

BALLISTICS 

Exterior: 

Photographing  the  flight  of  projectiles — US-42,  Nov.  26,  10. 

Resistance  and  "drift"  of  a  bullet — E3-14,  Jan.,  11. 

Shape  of  projectiles  and  air  resistance — E-1,  Jan.,  11. 

The  new  English  ballistic  tables — E-1,  Dec.,  10. 

Calculating  height  of  trajectory — E-1,  Feb.,  11. 

The  researches  of  Eiffel  upon  the  resistance  of  rectangles  to  oblique  winds — 

F-9a,  Jan.  1,  11. 
A  new  f(H*mula  for  calculating  drift — G-10,  Mar.  1,  15,  11. 
The  formulae  of  fire  of  Siacci  and  the  "new  formulae" — 1-2,  Dec.,  10. 
Interior: 

Initial  velocity  as  affected  by  erosion — US-23a,  Nov.-Dec.,  10. 
A  modification  of  the  formulae  for  interior  ballistics — 1-2,  Sept.,  10. 
New  empirical  formulae  for  interior  ballistics — 1-3,  Feb  ,  11. 
Erosion  and  ballistics:    A  rejoinder — US-23a,  Mar.- April,  11;  US-40,  Dec.,  10. 

RANGE  FINDING  AND  POINTING 
Pointing  by  an  independent  line  of  sight — 1-3,  Nov.,  10. 
Range  corrections  from  observation  of  fire — US-23a,  Jan.- Feb.,  11. 
Ranging  and  fire  control — M-6,  Jan.,  Feb.,  11. 

CAVALRY 

Equipment:  ^ 

The  Chinese  military  horse — G-6,  April  13,  11. 
Cavalry  equipments — US-24,  May,  11. 
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The' work  of  the  Cavalry  Equipment  Board — US-24,  May,  11. 

MowfUs: 

Cavahy  seats  and  saddles — US-4,  May  6,  11. 

The  Fort  Reno  remount  depot — US-24,  May,  11. 

PHOTOGRAPHY 

Photographing  the  flight  of  projectiles — ^US-42,  Nov.  26,  10. 
Notes  on  the  history  of  balloon  photography — US-22,  March,  11. 
Photography  for  the  engineer — US-15,  April  6,  11. 

DRILL  REGULATIONS,  MANBUVBRS  AND  PRACTICE 

DriU  ReguiaHans: 

New  French  field  artillery  regulations — G-6,  Jan.  5,  11. 

A  criticism  of  our  cavalry  drill  regulations — US-24,  Jan.,  11. 

The  new  regulations  for  German  foot  artillery — F-11,  June,  July,  Aug.,  09. 

Swiss  infantry  drill  regulations — S-2,  Sept.,  10. 

The'^infantry  regunent  in  foreign  drill  regulations — S-2,  Oct,  10. 

Drill  regulations  for  Swiss  infantry.    The  brigade — S-2,  Jan.,  11. 

New  regulations  for  field  fortifications  for  officers  of  all  arms — ^F-9,  April  15, 

11. 
A  criticism  of  our  cavalry  drill  regulations — ^^US-24,  May,  11. 
The  new  regulations  of  the  French  field  artillery — G-4,  No.  2,  11. 
Maneuvers: 

Some  impressions  of  the  army  maneuvers — E2-10a,  Dec.,  10. 
The  field  firing  at  Atascadero-~US-2,  Dec.  1,  10. 
French  fleet  maneuvers,  1910 — ^A-1,  Dec.,  10. 
The  fleet  maneuvers  of  the  Netherlands,  1909-1910—0-5,  Jan.,  11. 
The  Atascadero  maneuvers — US-2,  Jan.  5,  12,  11. 
The  French  maneuvers  in  Picardie,  1910 — S-1,  Dec.  24  and  31,  10. 
The  Imperial  Oerman  Maneuvers  of  1910— F-lb,  Dec.  1,  10;  F-11,  Mar.,  11. 
Balloons  at  the  French  maneuvers,  1910 — So-2,  Nov.  15,  10. 
Field  fortification  and  its  application  to  the  maneuver — 1-2,  Sept.,  10. 
The  English  Orand  Maneuvers  in  1909— F-11,  Dec.,  09. 
The  Imperial  German  Maneuvers  in  1909 — F-11,  Mar,,  April,  May,  1910. 
Maneuvers  of  American  militia  in  1909 — F-11,  Dec.,  09. 
Aeronautical  information  from  the  Picardie  maneuvers — F-4,  Oct.  1,  10. 
Italian  maneuvers  of  1909 — F-11,  Jan.,  10. 
The  new  German  cavalry  maneuv^  rules — F-11,  Aug.,  Sept.,  09. 
Imp^ial  Austro-Hungarian  Maneuvers  in  1908 — F-11,  July.  09. 
The  Imperial  German  maneuvers  in  1908 — F-11,  March,  09. 
The  Imperial  Japanese  Maneuvers  in  1908 — F-11,  April,  09. 
Maneuvers  in  the  fortified  position  at  Liege — S-5,  Sept.  18,  10. 
Aeronautics  at  the  grand  maneuvers  in  Picardie — S-5,  Oct.  9,  10. 
French  maneuvers,  1910 — G-4,  Sept.,  10. 
German  maneuvers,  1910 — G-9,  Nov.,  10. 
Value  of  aeroplanes  at  the  French  maneuvers — ^S-1,  Oct.  22,  10. 
The  Japanese  maneuvers  af  1910 — F-0,  Jan.  28,  11. 
The  Autunm  Swedisli  maneuv^s  of  1910 — F-11,  Jan.,  11. 
The  Swiss  maneuvers  of  1910— F-11,  Jan.,  11. 
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The  Imperial  Japanese  maneuvers  of  1910 — F-0,  Jan.  28,  11. 

The  great  maneuvers  of  1910  (naval-France) — F-12,  Jan.  14,  11. 

Lessons  learned  at  a  maneuver  camp — US-29,  Jan.,  11. 

Italian  naval  exercises  (maneuvers)  1910 — ^A-1,  No.  1>  11. 

A  retrospect  of  the  maneuvers — E3-7,  April,  11. 

Grand  maneuvers  of  foreign  armies  1910  ((^ermany,  Bulgaria,  England) — 

A-3,  No.  1,  2,  11. 
Winter  maneuvers  in  Norway — S-1,  April  15,  11. 
Practice — ArtUlery,  Coast: 
Firing  and  detonating  trials  against  modern  fortifications — US-23a,  Nov.- 

Dec.,  10. 
Analysis  of  plotted  results  of  target  practice — US-23a,  Nov.-Dec.,  10. 
Coast  artillery  firing  in  England,  France,  Italy  and  Austria-Hungary — A-2, 

No.  3,  11. 
Practice — Artillery^  Field: 

Field  artill^y  training  of  the  organized  militia — US-2,  Dec.  22,  10. 
The  fire  of  field  artillery— S-6.  July-August,  10. 
Mountain  artillery  practice — S-4,  Nov.,  10. 

Preparation  for  and  conducting  of  field  artillery  fire — Sp-1,  Feb.,  11. 
The  camp  of  instruction  for  national  guard  field  artillery  officers  at  Fort 

Riley,  Kansas,  June,  1910— US-16d,  Jan.-Mar.,  11. 
How  can  the  efficiency  of  field  batteries  of  the  organized  militia  be  mcreased 

— US-16d,  Jan.-Mar.,  11. 
The  shelling  of  dirigible  balloons — ^A-2,  No.  1,  11. 

Concerning  comparative  bursting  and  sensibility  tests  with  the  existing  explo- 
sives of  Switzerland — S-4,  No.  1,  11. 
The  instruction  of  a  field  battery — 1-2,  Dec.,  10. 
Practice— Cavalry: 

A  practical  practice  march — US-24,  Jan.,  11. 
A  scheme  of  instruction  for  a  cavalry  command — US-24,  Jan.,  11. 
Field  trianing  versus  target  practice — US-24,  May,  11. 
Cavalry  instruction — US-24,  May,  11. 

The  cavalry  divisional  training  (1910) — E2-10a,  Jan.-Mar.,  11. 
On  the  history  of  horsemanship — G-6,  April  4,  11. 
Practice — Infantry: 
Musketry  training  in  peace  and  the  effect  of  morale  on  musketry  in  war — 

E-lOa,  Dec.,  10. 
Twenty  years  of  physical  training  in  Germany  and  in  France — F-9,  Dec.  15, 10. 
Rifie  and  machine  gun  fire  compared — Sp-2,  Oct.  10, 10. 
Forced  marches  and  winter  drills  of  Japanese  infantry — ^F-4,  Sept.,  10. 
The  training  of  light  infantry— E-19,  March,  1911. 
Rapid  fire  rifle  fMttctice— US-2,  Jan.  26,  11. 
Reflections  on  the  training  of  the  infantry  ofiScer — E-9,  April,  11. 
Instruction  of  a  company  in  field  service — F-lb,  Mar.  15,  April  1,  15,  11. 
The  making  of  a  solditf — US-25,  Mar.,  11. 
Changes  in  training  and  infantry  formations  owing  to  experience  gained  in 

recent  campaigns — E-14a,  Feb.  15,  11. 
The  infantry  scout— E-20,  May,  11. 
Practice — General: 

Military  training  of  boys  in  Austria — A-3,  Nov.,  10. 
German  siege  warfare  instruction — F-11,  March,  11. 
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Tactical  instruction  of  line  oflacers— US-25,  Mar.,  11.  ^ "  ''^\ 

The  training  of  column  commanders — CM,  No.  51,  11.  ; 

Training  to  shoot— ^1,  Feb.  25,  11. 

How  to  conduct  a  siege  maneuv^  on  paper — 1-2,  Jan.,  11. 

The  training  of  the  organized  militia — US-23,  May-June,  11. 

Specialisation  in  training — E-9,  April,  11. 

Instruction  in  the  duties  of  engineer  troops  for  the  officers  of  all  arms  of  the 
Russian  Army — G-6,  May  2,  11. 

The  new  technical  instructions  for  the  infantry  and  cavalry  (Austria) — A-3, 
April,  11. 

Information  from  the  Army  School  of  Musketry — ^method  of  firing  with  ma- 
chine guns — ^A-3,  April,  11. 

Practice — Naval: 

Gun  layers  tests  and  battle  practice — US-28a,  Nov.-Dec.,  10.  i> 

Naval  battle  practice— M-5,  Aug.,  10.  ^  1 

The  Puritan  experiment— US-40,  March,  11. 

Naval  gunnery  in  1910  (British)— E-19,  Feb.  16,  11. 

Sinking  a  battleship  at  six  miles.  The  San  Marcus  (Texas)  under  fire — 
US.42,  April  1,  11. 

Firing  on  the  old  battleship  Texas— \]S^,  Mar.  25,  11. 

Naval  ordnance  test — ^US-4,  Mar.  25,  11. 

The  navy's  target  practice  (U.  S.)— US-4,  April  15,  11. 

The  English  fieet  maneuver  of  1910— A-1,  No.  4,  11. 

Target  practice  of  the  French  squadron  during  1910 — ^A-1,  No.  4,  11. 

Artillery  marksmanship  of  the  French  navy  1910 — Gr-5,  No.  3,  11. 

Shooting  in  the  British  navy — ^US-23a,  Mar.-April,  11. 

Experiments  with  guns  versus  armor  (The  Kaiahdin) — US-2da,  Mar.-April,  11. 

BLBCTRICITY 

Communications:  \ 

Radiotelegrafy  from  dirigibles  and  aeroplanes — 1-2,  Jan.,  11. 

Ruhmer's  system  of  multiplex  telephony — ^US-45a,  May,  11. 

A  study  of  telegraphic  transmission — US-45a,  May,  11. 

Field  artillery  telephone  model — ^US-16d,  Jan.-Mar.,  11. 

The  theory  and  practice  of  wireless  detectors  as  at  present  used — E-db,  Jan. 

6,11. 
Wireless  telegraphy.    (Suggestion  of  a  new  intensifier) — E-3b,  Jan.  18,  11. 
Important  developments  in  long  distance  telephony — US-10,  Jan.  7,  11. 
A  simple  wireless  telephone — ^US-11,  Jan.  12,  11. 
Wireless  conmiunications  from  airships.    The  apparatus  used  in  the  dirigible 

America — US-8,  Jan.,  11. 
Wireless  telegraphy  and  telephony — US-48L,  Dec.  8,  10. 
Wireless  telegraphy  and  telephony.    A  review  of  ethereal  signalling  methods 

— US-43L,  Nov.  26,  10. 
A  system  of  multiplex  telephony.     An  important   telephone  invention — 

US-10,  Jan.  14,  11;  US-45a,  Feb.,  11. 
Experiments  with  aeroplane  wireless — US-0,  Jan.,  11. 
Long  distance  and  the  transmitter — ^US-45a,  Jan.,  11. 
A  liquid  microphone — ^US-45a,  Jan.,  11. 
The  singing-spark  system  of  wireless  telegraphy — US-11,  Dec.  15, 10. 
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Modifying  good  and  bad  wires  when  locating  a  teleplione-cable  fault — US-10. 

Nov.  26.  10. 
Electrolytic  detector  for  wireless  telegraph — US-11,  Dec.  8,  10. 
Telephone  repeaters— US-10,  Nov.  19,  10. 
Submarine  cables  for  long  distance  telephone  circuits — E-db,  Dec.  16,  23,  10; 

Jan.  27.  11 
Researches  on  microphones  and  long  distance  telephony — E-da,  Dec.  80,  10. 
Dubilier's  new  commercial  wireless  telephone — E-Sa,  Dec.  30,  10. 
The  metal  lamp  filament.     Its  manufacture — US-43L,  Dec.  24,  10. 
Telephone  repeaters — US-46a,  Dec.,  10. 
W  ireless  time  signals — E-3a,  Dec.  9,  10. 
Submarine  cable-laying  and  repairing — E-3a,  Dec.  9,  16,  10 
Practical  use  of  the  wireless  on  aeroplanes — US-Oa,  Dec.,  10. 
The  new  Anglo-French  submarine  telephone  cables — E-11,  Dec.  16,  10. 
Composite  artillery  type  telephones — US-23a,  Nov.-Dec.,  10. 
Res^trches  on  the  transmission  and  long-distance  tdephony — US-10,  Dec. 

24,  10. 
Experimental  apparatus  for  wireless  telephony — E-da,  Oct.  7,  10. 
Wireless  in  railway  service — BJ-3a,  Oct.  14,  10. 
The  energy  relations  of  certain  detectors  used  in  wireless  telegraphy — E}-3a, 

Nov.  11,  10. 
Properties  of  the  most  important  detectors  used  in  wireless  telegraphy — E-3a, 

Oct.  14,  10. 
Recent  developments  in  telegraphy  and  telephony — US-43L,  Oct.  29,  Nov.  5, 

10. 
Wireless  telegraphy  dirigibles — M-1,  Nov.,  10. 
Marconi  and  others  vs.  British  Radio-Telegraph  and  Telephone  Co.  (Ltd. ) 

— E-3a,  Feb.  24.  11. 
An  alternator  for  direct  production  of  electric  waves  for  wireless  telegraphy — 

E-3a,  Feb.  17.  11. 
The  '* singing  spark*'  system  of  wireless  telegraphy — E-3b,  Feb.  17,  11. 
Developments  in  wireless  telegraphy — US-20,  Feb.,  11. 
I^ng  distance  telephony  in  America — US-45a,  March,  11. 
Submarine  cables  for  telephone  work — US-45a,  March,  11. 
Recent  progress  in  wireless  telegraphy  in  France  and  abroad — F-1,  Feb.  4,  11. 
Ruhmer's  recent  work  in  wireless  telegraphy.     Some  new  methods  of  trans- 
mitting speech  without  wires — US-42,  March  4,  11. 
Telephone  and  signal  stations — A-2,  Nov.,  10. 
Some  notes  on  telephony.     Facts  and  principles  underlying  modem    practice 

— US-43L,  Feb.  4,  11. 
Wu-eless  telegraphy— US-82a,  Feb..  11. 
A  study  of  telegraphic  transmission — US-45a,  Feb.,  11. 
Aviation— ^Wireless  Telegraphy — ^Telephony.    What  effect  will  they  have  on  a 

modem  battlefield,  and  a  suitable  role  and  organization  for  their  use — E-9, 

Jan..  11. 
The  automatic  telephone  (Strowger  &  Berliner) — F-1,  Jan.  14,  11. 
A  system  of  multiplex  telegraphy  and  telephony — US-42,  Jan.  21,  11. 
Long  distance  telephony — US-10,  Jan.  28,  11. 
Celerity  of  work  on  telegraph  lines — 1-2,  Dec.,  10. 
Carbon  granules  for  telephone  transmitters — E}-3a,  Mar.  31,  11. 
Researches  pn  multiplex  telephony— E-3a,  Mar.  31,  11, 
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A  study  of  telegraphic  transmission — ^US-45a,  April,  11. 

Wireless  telegraphy  from  aeroplanes — E-3a,  Mar.  17,  11. 

Concerning  American  wireless  engineering — ^US-11,  Mar.  23,  11. 

The  development  of  wireless  telegraphy  in  the  Signal  Corps  of  the  United 

States  Army— US-10,  April  22,  11. 
An  artilloy  command  line  telephone  exchange — E-7,  April,  11. 
Recent  developments  in  telegraphy  and  telephony — E-14,  May,  11. 
Practical  aspects  of  printing  telegraphy — E-3a,  May  5,  11. 
Wireless  telegraph  working  in  relation  to  interferences  and  paturbations — 

E-3a,  April  7,  14,  11;  E-3b,  April  21,  11. 
General: 

Meters— E-3b,  Jan.  13,  11. 
The  latest  developments  in  the  manufacture  of  high-tension  cables — E-8a, 

Jan.  13,  11. 
Electrical  properties  of  compound  wires — ^US-11,  Jan.  12,  11. 
The  Cuntz  electric  cable — ^US-44a,  Jan.,  11. 
A  new  method  for  the  absolute  measurement  of  electric  quantity — ^US-Ga, 

Nov.,  10. 
A  chemical  specification  for  rubber-covered  wires  and  cables — ^US-11,  Nov. 

24,10. 
A  new  method  of  produciing  high-tension  electrical  discharges — ^US-15,  Oct. 

13,  10. 
Separation  of  oil  from  condenser  water  by  electrolysis — E-8a,  Dec.  30,  10. 
The  use  of  aluminum  for  electric  conductors — F-1,  Dec.  24,  10. 
The  dielectric  strength  of  oil — EJ-3a,  Jan.  6,  11. 
Electric  cables — E-3a,  Jan.  6,  11. 
Currie's  work  on  magnetism — E-3a,  Jan.  6,  11. 

Government  specifications  for  electrical  apparatus — ^US-40a,  Jan.-Mar.,  11. 
The  magnetic  properties  of  iron  and  its  alloys  in  intense  fields — E-3a,  Dec.  9, 

10. 
Usual  statement  of  laws  of  magnetic  attraction  may  mislead — US-10,  Dec. 

10,  10. 
The  effect  of  temperature  on  the  electric  strength  of  porcelain  insulators — 

US-10,  Dec.  10.  10. 
The  electric  properties  of  selenium— US-10.  Dec.  10,  10;  US-10,  Mar.  4,  11. 
The  new  insulator  "  Bakelite'— US-15,  Dec.  29,  10. 
Recent    developments    in    exact    alternating-current    measurements — E-8a, 

Dec.  9,  16,  10. 
Irregularities  in  the  rotating  field  of  the  polyphase  induction  motor — E-8a, 

Dec.  9,  10. 
Some  points  in  connection  with  transformers — E-3b,  Dec.  9.  10. 
The  all-electric  idea— E-11,  Nov.  25,  10. 

A  new  method  of  measuring  the  strength  of  magnetic  fields — E-3a,  Nov.  25, 10. 
Electricity  and  the  Panama  Canal — E-3b,  Nov.  25,  10. 
Winding  dynamo-electric  machines — ^US-9,  Dec.,  10. 
Mechanical  forces  in  magnetic  fields — US-34L.  Dec..  10. 
Problems  in  the  operatbn  of  transformers — US-34L,  Dec.,  10. 
The  temperature  co-efficient  of  resistance  of  copper — US-34L,  Dec.,  10. 
Commercial  electrical  testing — US-16a,  Dec.,  10. 
Hysteresis  loops  and  Lissajou's  figures,  and  the  energy  wasted  in  a  hysteresis 

loop— E-3a,  Oct.  7j  10, 
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Electrical  properties  of  compound  wires — US-11,  Dec.  22,  10. 

Some  observations  on  the  action  of  the  condenser  in  a  Huhmkorff  induction 
coil— E-Sa.  Nov.  11,  10.  .  ^.^  ^ 

Electric  cables— E-Sa,  Oct.  14,  10. 

Limitations  of  the  Weston  cell  as  a  standard  of  electromotive  force — E!-3a, 
Oct  14.  10. 

Boosters— E-4.  March  10,  11;  Mar.  17,  24,  and  April  14,  28,  11. 

Winding  of  dynamo  electric  machines — US-9,  March,  11. 

Bakelite.    Its  electrical  properties — US-11,  March  9,  11. 

Network  analysis — E-3a,  Feb.  24,  11. 

Considerations  relating  to  the  parallel  working  of  alternators — E2-3a,  Feb.  24, 11. 

Latest  types  of  mercury  converter — E>-3a,  Feb.  17,  11. 

Breaking  high  and  low  potential  circuits — &6,  Feb.  24,  11. 

Electrolytic  corrosion  of  iron  in  concrete — US-10,  March  4,  11. 

Design  and  operation  of  water  rheostats — US-11,  March  2,  11. 

Alternating  current  engineering — US-44b,  March,  11. 

A  mercury  vapor  rectifier  for  large  powers — EI-3b,  Feb.  10,  11. 

Clark  and  Weston  standard  cells— E-3a,  Feb.  10,  11. 

Specitications  and  tests  for  insulating  tape — US-1,  Feb.  28,  11. 

Prone  pressure  method  of  resuscitation  from  electric  shocks  and  drowning — 
US-9.  Feb..  11. 

Grading  of  dielectrics — US- 16a,  Jan.,  11. 

Standards  of  capacity — US-10,  Jan.  21.  11. 

The  centralization  of  power — US-43L,  Dec.  10,  10. 

Commercial  electrical  testing — US-16a,  Jan.-Feb.,  11. 

The  rise  in  temperature  of  electrical  apparatus — E-3b,  April  7,  11. 

Winding  of  dynamo-electric  machines — US-9,  April,  11. 

Electricity  meters  with  notes  on  meter  testing — E-3a,  Mar.  24,  11. 

Arc-lamp  electrodes.  Their  composition,  method  of  manufacture  and  impreg- 
nation for  various  classes  of  service — US-11,  Mar.  16,  11. 

Improvements  in  underground  conduit  construction — E-3a,  Mar.  17,  11. 

Breaking  high  and  low  potential  circuits — E-3a,  Mar.  17,  11. 

Direct  and  alternating-current  electromagnets — E2-3b,  Mar.  17,  11. 

The  reduced  current  method  for  localising  fractures  in  submarine  cables-*- 
E-3a,  April  7,  11;  US-10,  April  15,  11. 

High-tension  cables — E-3a,  April  21,  11. 

A  new  method  for  the  absolute  measurement  of  electric  quantity — E-8a, 

AprU  21,  11. 
All  about  the  rubber  industry — US-41c,  Mar.,  11. 
Simple  method  of  making  thermo-electric  measurements  of  high  tempo'a- 

ture— US-11,  April  20,  11. 
Battery  economics  and  battery  discharge  arrangements — E-3a,  April  28.  11. 
Alternating  current  engineering — US-42b,  May,  11. 
Telephone  condensers  and  their  uses — US-45a,  AfMil,  11. 
Tests  of  electric  cables,  made  by  the  central  electrical  laboratory  in  Paris — 

F-1,  AprU  29,  11. 
Submarine  cable  laying  and  repairing — ^US-23a,  Jan.-Feb.,  11. 
Electrical  alarm  arrangements  adapted  to  the  field — €r-4.  No.  4,  11. 
Protective  apparatus  against  lightning  for  manufactories  of  explosives — 

G-IO,  May  1,  11. 
Light: 
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Recent  progress  in  electric  lighting — E-3a,  Dec.  23,  10. 

Wiring  and  illuminating  chart— US-ll,  Nov.  24,  10. 

Field  searchlights — US-40a,  Jan.-Mar.,  11. 

The  new  era  in  electrical  illumination — US-13,  Dec.,  10,  Jan.,  11. 

Notes  on  electric  lighting — US-16a,  Dec.,  10,  Jan.,  Feb.,  11. 

Experiments  with  electric  bulbs  with  metallic  filaments  to  determine  their 
resistance  to  shock — I-l,  Oct.  16,  10. 

Three-phase  arc  lamp  with  four  carbons — £-3a,  Oct.  7,  10. 

Searchlights  for  military  and  naval  use — F-1,  Jan.  7,  11. 

The  manufacture  of  carbons  for  electric  lights — E-3b,  Jan.  20,  11. 

New  metallic  filament  lamps — US-22,  April,  11. 

Nocturnal  warfare.  An  automobile-mounted  searchlight  for  the  French 
army— US-42,  April  8,  1911. 

Arc-lamp  electrodes — E-3b,  April  21,  11. 

Principles  of  illuminating  engineering — US-42b,  May,  11. 

The  efficiency  of  metal  filament  lamps — E-3a,  April  28,  11. 

Potper: 

Elements  of  power-station  design.  Underground  transmission — US-10,  Dec. 
3.  10.  10. 

Elements  of  power  station  design.  Lightning  protection — US-10,  December 
31,  10. 

Recent  developments  in  induction  motor  design — E-3b,  Dec.  16,  10. 

Elements  of  power  station  design.  Overhead  transmissbn  and  line  calcu- 
lation—US-10,  Dec.  24,  10. 

The  Cathode  equilibrium  in  the  Weston  standard  cell — E-3a,  Oct.  21,  10. 

Elements  of  power  statbn  design.  Installation  details — US-10,  November 
19,  26,  10. 

Some  types  of  circuits  for  voltage,  current  and  power  control — US-10,  Nov.  19, 
10. 

Elements  of  power  station  design.    Distributing  system — US-10,  Feb.  4,  11. 

Recent  developments  in  small  direct  current  motor  design — US-16a,  Jan.,  11. 

Winding  of  dynamo-electric  machinery — US-9,  Jan.,  11. 

Testing  and  calibration  of  wattr-meters — ^US-42b,  May,  11. 

Grounded  and  ungrounded  transmission  circuits — US-9,  May,  11. 

Winding  of  dynamo-electric  machines — ^US-9,  May,  11. 

Storage  BaUeries: 

Thomas  A.  Edison's  latest  invention.  A  storage  battery  designed  and  con- 
structed from  the  automobile  user's  point  of  view — US-42,  Jan.  14,  11. 

Jarman's  system  of  electric  traction  by  storage  batteries — US-43L,  Jan.  14, 11. 

The  1910  Edison  storage  battery— US-10,  Dec.  3,  10;  E-3a,  Oct.  21,  10. 

The  new  ironclad-exide  battery  for  electric  vehicles — US-22,  March,  11. 

Notes  on  lead  storage  batteries  for  submarine  use — US-20,  Feb.,  11. 

Elements  of  power  station  design.  Storage  battery  plants — US-10,  Feb.  18, 25, 
March  4,  11. 

B0ILBR8 

Boiler  economics — E-6,  Jan.  13,  11. 

BoOer  economics  and  the  use  of  high  gas  speeds — E-11,  Dec.  23,  30, 10  and 

Jan.  6,  13,  20,  27,  11. 
Separation  of  oil  from  condenser  water  by  electrolysis — E-3a,  Dec.  30, 10. 
A  case  of  marine  superheating — £-4,  Nov.  18, 10. 
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Practical  economy  of  smoke  prevention — ^US-13,  Dec.,  10. 

High  and  low  water  alarms  for  boilers — US-43L,  Nov.  5,  10. 

Marine  boilers— US-30,  Feb..  11. 

The  clinkoing  of  coal  in  boiler  furnaces — US-13,  Feb.,  11. 

Practical  notes  on  the  working  and  control  of  steam  boilers — US-11,  Feb.  2.  11. 

Causes  of  deterioration  in  boilers — &11,  Jan.  27,  11. 

Comparative  coal  tests — US-23a,  Mar.-April,  11. 

Natural  and  artificial  draft— US-22,  May,  11. 

The  working  of  a  CO,  recorder — El-3b,  Abril  14,  11. 

Entropy— US-26,  Mar.,  11. 

Fuel  oil  versus  coal — US-40a,  April- June,  11. 

Good  coal  and  poor — US-42,  April  15,  11. 

Smoke  prevention — E-3b,  April  7,  11. 

ENGINES 

Gas: 

An  ocean-going  oil  engine  ship — EM,  Jan.  13,  11. 

Powerful  light  motors  for  aeroplanes — US-43L,  Nov.  lii,  10. 

Automobile  cylinder  lubricating  oils — US-42,  Jan.  14,  11. 

American  producer  gas  practice — US-44a,  Jan.,  11. 

A  new  German  gas  engine.     Details  of  the  double-acting  four-cycle  engine 

built  by  Ehrhardt  and  Sehmer— US-17,  Jan.  5,  11. 
Gas  power  development:    A  review — US-15,  Dec.  22,  10. 
Some  pertinent  features  relating  to  gas  power — US-9,  Jan.,  11. 
The  N.E.C.  two-cycle  aeroplane  engine — E3-11,  Jan.  6,  11. 
The  Diesel  motor— A-2,  Dec.,  10. 
Aeroplanes  and  airship  engines — US-27,  Jan.,  11. 
Internal  combustion  motors  and  the  navy — F-12,  Sept.  3,  10. 
Scientific  error  and  gas-engine  design — EM,  Dec.  9,  10. 
Thirty-six  brake-horse-power  gas-engine  at  the  Smithfield  club  show — E-b, 

Dec.  9,  10. 
The  Nuremberg  gas  engine — E-11,  Nov.  25,  10. 
Six-hundred  horse-power  Diesel  engine — E)-5,  Nov.  25,  10. 
Steam  power  and  gas  power — E3-5,  Nov.  25,  10. 
Pistons  for  petrol  motors — E-5,  Dec.  16,  10. 
Gas  producer  design  and  operation — US-17,  Nov.  17,  10. 
Power  gas  and  its  development — EJ-3a,  Oct.  21,  10. 
Large  two-cycle  gas  engines — EM,  March  3,  11. 
Heavy  oil  engines  for  marine  purposes — US-28,  March,  11. 

The  lubrication  of  cylinders  of  motors  of  great  power — I-l,  Feb.  1,  11.  "^ 

The  racing  of  internal  combustion  engines  at  sea — EM,  Feb.  24,  11. 
The  gas  turbine.    A  consideration  of  proposed  types — US-43L,  Feb.  18,  11. 
Gas  power  development.    The  possibilities  of  an  important  prime  mover — 

US-43L,  Feb.  18,  11. 
The  oil  engine  in  marine  work — US-20,  Feb.,  11. 
Aviation  and  aeroplane  motors — E2-11,  Feb.  24,  11. 

Internal-combustion  engines  at  the  Brussels  Exposition — US-8,  Feb.,  March,  11. 
Carburetters  and  vapcrisers — US-8,  Feb.,  11. 
Scientific  error  and  gas  engine  design — US-43L,  Feb.  11,  11. 
The  hydraulic  ram— US-32a.  Feb.,  11. 
Observation  land  mines — E^14,  Feb.,  11. 
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Utilization  of  gas  power  in  the  navy — Sp-3,  Sept.-Nov.,  10. 

Airship  motors — F-lla,  Jan.  1,  11. 

The  Knight  valveless  motor~US-43L,  Jan.  21,  11. 

German  combustion  motors  for  ships — G-7,  April  12,  11. 

Calculating  the  crankshaft  of  a  four-cylinder  automobile  motor — ^A-4,  April 

14,  11. 
Large  gas  engines  of  the  two-cycle  type — &5,  Mar.  17,  24,  11;  E-11,  Mar.  17, 

24  and  AprU  14,  11. 
Diesel  marine  engmes— E-4,  April  7,  14,  11;  E-11,  April  21,  11;  E-3,  April 

14,  11;  US-28,  May,  11. 
Remarkable  economy  of  an  oil  fuel  installation — US-28,  April,  11. 
The  aero  and  motor-boat  exhibition  at  Olympia.    Engines  for  aeroplanes — 

E-5,  April  7,  11. 
Report  on  petrol  marine  motors — F-2,  Dec.,  10. 

Increasing  the  efficiency  of  a  large  gas-engine  plant — US-10,  April  22,  11. 
Power  from  producer  gas — US-10,  April  22,  11. 
The  Gnome  engine  described — US-41c,  Mar.,  11. 
Advantages  of  long-stroke  gasoline  engines  for  commercial  vehicles — US-15, 

May  4,  11. 
The  influence  of  multi-point  ignition  on  the  efficiency  and  output  of  internal 

combustion  engines — US-0,  May,  11. 
Some  problems  relating  to  the  use  of  internal  combustion  engines  for  marine 

propulsion — E-11,  April  21,  11. 
Gas-producers — E-5,  May  5,  11;  E-6,  May  5,  11. 
Gas  producers:    A  discussion  at  the  Institution  of  Mechanical  Engineers — 

E-11,  May  5,  11. 
Investigation  of  gasoline  engines  with  a  view  to  determining  their  suitability 

as  a  source  of  power  for  coast  defense  installations — US-23a,  Jan.-Feb., 

Mar.-April,  11. 
The  effect  of  varying  proportions  of  air  and  steam  on  a  gas  producer — BM, 

May  5,  11. 
Combined  gas  and  steam  engines — US- 13,  May,  11. 
Fuel  oil  versus  coal — US-40a,  April-Jime,  11. 

Steam: 

The  steam  turbine  and  its  applications — I-l,  Dec.  16,  10. 

Modem  rotary  steam  engines — US-43L,  Nov.  26,  10. 

Modern  governing  mechanisms.  A  review  of  American  and  European  de- 
vices—US-43L,  Jan.  7,  11. 

The  advantages  of  small  exhaust-steam  turbines — US-10,  Dec.  31,  10. 

Hints  on  steam  raising — E-11,  Nov.  25,  Dec.  2,  10. 

Steam  power  and  gas  power — E-5,  Nov.  25,  10. 

Report  of  test  of  a  Babcock  and  Wilcox  boiler  for  U.S.  battleships  Wyoming 
and  Arkanaaa — US-20,  Nov.,  10. 

Testing  steam  turbines  and  turbo-generators — US-34L,  Dec.,  10. 

Practical  evolution  of  the  steam  engine.  The  compound  machine — F-2, 
Aug.,  10. 

The  Curtis  turbine— US-1 6a,  Dec.,  10.  ^      /! 

Entropy  analogy— US-1 1,  Dec.  22,  10. 

The  steam  turbine  and  its  applications — I-l,  Oct.  16,  10. 

Practical  evolution  of  the  steam  engine.  The  multiple  expansion  or  com- 
pound machine — F-2,  Sept,  10. 
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Low  pressure  steam  turbines — US-39,  Nov.,  10. 

Elements   of   power-station    design.     Typical    steam   power  plants — US-10, 

March  11.  11. 
Some  steam  turbine  considerations — US-9,  B4arch,  April,  11. 
The  year's  progress  in  the  design  of  steam  turbines — E-4,  Jan.  20,  Feb.  10,  11. 
Tables  on  turbine  characteristics — ^A-4,  April  7,  11. 
Elements    of    power    station    design.     Hydroelectric    development — US-10, 

April  8,  11. 
Det^nnining  the  accuracy  of  indicator  springs — US-8,  May,  11. 
Combined  gas  and  steam  engines — US-13,  May,  11. 
Creneral: 
Boiler  economics  and  the  use  of  high  gas  speeds — E-11,  Dec.  23,  80,  10  and 

Jan.  6,  13,  11. 
Power  plant  practice — E-11,  Dec.  23,  10. 

MECHANISM,  MHIBS,  TORPBDOBS,  ETC. 

The  Gabet  torpedo— US-4dL,  Nov.  26,  11. 

An  improvement  on  the  Mannheim  slide  rule — US-27,  Jan.,  11. 

Electro-automatic  mines  of  spherical  shape — P-3,  Sept.-Oct..  10. 

The  Siemens  and  Halske  magneto  mine-fuse  igniters — US-23a,  Nov.-Dec.,  10. 

The  gyroscope  and  its  useful  possibilities — US-17,  Dec.  1,  8,  15,  22,  10 

Radio  of  action  of  the  automobile  torpedo — Sp-3,  Dec..  10. 

Favorable  conditions  for  the  utilization  of  automobile  torpedoes — ^Sp-3,  Dec., 

10. 
The  gyroscope  for  marine  purposes — US-28,  Jan..  11. 
The  construction  and  trial  of  the  Schneider  torpedoes.    The  Maures  battery 

in  the  roadstead  of  Hy^es — F-1,  April  8,  11. 
The  subterranean  war  (mines).     (A  number  of  sketches  showing  possibilities.) 

— A-1,  No.  11,  11. 
Design  and  application  of  the  modem  ball  bearing — US-8,  April,  11. 
Experiments  on  the  loss  factor  (power)  in  gearing  apparatus — G-8,  April  20, 

11. 

ENOINEERINO 

Cement  in  the  tropics — E-14,  Feb.,  11. 

Forms  for  concrete — US-43L,  Jan.  14,  11. 

Asbestos.    Its  production  and  use — US-9,  Jan.,  11. 

An  ideal  fuel  manufactured  out  of  waste  products — US-dOL,  Dec.,  10. 

Portland  cement^E-5,  Nov.  25,  10. 

A  "Spanish  Windlass"— US-2da,  Nov.-Dec.,  10. 

The  gyroscope  and  its  applications — US-41c,  Dec.,  10. 

New  method  for  determining  a  point  at  sea — 1-3,  Feb.,  11. 

The  purchase  of  coal  by  specifications — US-13,  March,  11. 

A  chart  for  the  calculation  of  engineoing  formulae — E-4,  Feb.  24.  11. 

Electrolytic  corrosion  of  iron  in  concrete — US-10,  March  4,  11;  US-11,  April 

6,  11. 
The  effect  of  sea^-water  on  cement — F-1,  Feb.  11,  11. 
Paints  and  pigments — ^US-26,  Jan.,  11. 
The  generation  of  power — E-11,  Jan.   20,   11. 

Timber  preservation,  its  development  and  present  scope — US-46,  Mar.,  11. 
The  waterproofing  of  masonry— US-15,  Mar.  30, 11. 
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The  micrometer  alidade  and  its  uses — ^US-15,  April  20,  11. 

Re-enforced  concrete  bridges  on  the  raiboad  line  Klaus-Agonitz — ^A-4,  Jan. 
20,  27,  11. 

Portland  cement:  What  is  it?  How  it  is  manufactured  from  clays  and  limes 
— US^2,  Mar.  18,  11. 

The  problem  of  waterproofing.  The  properly  built  concrete  house  in  damp- 
proof— US-42,  Mar.  18,  11. 

General f  CivU,  etc,: 

The  year's  progress  on  the  Panama  Canal — US-42,  Nov.  26,  10. 

The  Panama  Canal  and  the  navy — US-31,  Dec.,  10. 

American  Institute  of  Mining  Engineers  Panama  meeting — ^US-30,  Jan.,  11. 

Realizing  the  dream  of  Panama — ^US-41,  Jan.,  11. 

The  record  of  a  year's  work  on  the  Panama  Canal — US-16,  Nov.  26,  10. 

Extracts  from  the  report  of  the  Isthmian  Canal  Commission  for  the  year 

ending  June  30,  1910— US-15,  Nov.  24,  10. 
The  Panama  Canal  in  1910— E-11,  Dec.  16,  23, 10. 
The  relation  of  the  Corps  of  Engineer  Officers,  U.S.A.,  to  river  and  harbor 

improvements — US-15,  Dec.  29, 10. 
Army  Engineer's  plan  for  raising  the  Maine.    The  design  of  cofferdams  for 

very  deep  water— US-15,  Dec.  29, 10. 
Army  plan  for  uncovering  the  Maine — US-42,  Dec.  24,  10. 
The  progress  of  the  Panama  Canal— E-11,  Nov.  18,  10;  US-13,  Dec.,  10. 
Locks  and  dams  of  the  Panama  Canal — E-4,  Nov.  25,  10. 
Electricity  and  the  Panama  Canal— E-3b,  Nov.  25,  10. 
The  Panama  Canal.    Its  general  effect — E-2,  Dec.  3,  10. 
Naval  and  military  strategy  of  the  Panama  Canal.    Translation  from  the 

German  of  Count  von  Reventlow — US-30,  Feb.,  11. 
Work  at  the  Panama  Canal — US-21,  Jan.,  11. 

F(xtification  or  neutralization  (of  the  Panama  Canal) — US-31,  Jan.,  11. 
The  Panama  Canal — US-5,  Jan.,  11. 
Approval  of  the  Panama  Canal  work  by  members  of  the  American  Society 

of  Civil  Engineers— US-15,  April  13,  11. 

MiiUary: 

The  profiles  of  field  trenches— 1-2,  Oct.,  10. 

Military  Engineering— US-d8,  Jan.,  11. 

A  study  of  defilade— F-5,  Dec.,  10.,  Feb.,  11. 

The  "p«fect"  loophole— E-14,  April,  11. 

Fortifi4XiHon8: 

Right  to  fortify  Panama  Canal  (Letter  of  ex-Senator  Joseph  B.  Foraker  of 

Ohio)— US.4,  Jan.  14,  11. 
Field  fortifications  and  its  application  to  the  maneuver — 1-2,  Sept.,  10. 
Modem  field  fortification,  the  light  intrenching  tools  of  the  sappers  and  the 

engineer  troope — ^1-2,  Nov.,  10. 
The  fortifications  of  Flushing— S-5,  Jan.  15,  22,  11. 

Artillery  fortification  characteristics  of  modem  coast  defense — (j-4,  No.  2,  11. 
Fortifications  of  the  battlefield.      Translated  from  Revue  de  L'Armee  Beige, 

Sept.-Oct.,  1910— E-7,  Mar.,  11. 
Notes  on  the  theory  and  practice  of  field  fortification.    Modifications  drawn 

from  the  experience  of  the  Russo-Japanese  war — E-14,  April,  11. 
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METALLURGY 

The  works  of  John  Cockerill,  Seraing,  Belgium — E-4,  Dec.  23,  10. 

The  corrosion  of  iron — E-4,  Dec.  9,  10. 

The  design  and  application  of  the  modern  bail  bearing — US-8,  March,  11. 

Report  of  the  Corrosion  Committee  of  the  Institute  of  Metals — E-11,  Feb.  10, 11. 

Remarkable  properties  of  bakelite — US-41c,  Jan.,  11. 

The  rusting  of  iron — US-15,  May  11,  11. 

The  conservation  of  iron — E>-11,  April  28,  11. 

Coslettizing.    A  new  process  for  the  rust-proofing  of  iron  and  steel — ^US-28a, 

May,  11. 
Some  practical  experience  with  the  corrosion  of  metals — US-28,  April,  11. 

MILITARY  GEOGRAPHY 

The  International  millionth  map — US-43L,  Dec.  17,  10. 

The  International  millionth  map  of  the  world — US-80L,  Feb.,10. 

The  significance  of  the  North  Sea — G-5,  Jan.,  11. 

The  North  Sea.     Its  political  history  and  military  geography — F-10,  Feb.,  11. 

HISTORY  AND  BIOGRAPHY 

Biography: 

Andre  Marie  Ampere — US-43L,  Dec.  3,  10. 

Octave  Chanute—US-ln,  Nov.  17.  10. 

Bi(i((raphy  of  Oscar  (iuttmann — O-IO.  Dec.  15.  10. 

Gustavus  Adolphus — E-20.  Dec.,  10,  Jan..  11. 

The  Portuguese  commander  in  the  Peninsular  War — P-4,  Sept.-Oct,  10. 

The  English  commander  in  the  Peninsular  War — P-4,  Sept.-Oct.,  10. 

General  Wesley  Merritt--US-24.  March.  11. 

Notes  on  Lee — E-19,  March,  11. 

Gustavus  Adolphus— E-20,  Feb.,  11. 

Charles  Proteus  Steinmetz:    An  appreciation.    A  great  electrical  engineer — 

US-42,  May  6,  11. 
The  horse  in  military  afifairs  of  antiquity — G-9,  No.  6,  11. 
Napoleon's  Marshals — E-7,  Mar.,  11. 
Battka,  Campaigns,  etc.: 

Resplata  (The  Reckoning)— E-8,  Nov.,  Deo.,  10. 
General  Military: 

The  North  Sea.  Its  political  history  and  military  geography — F-IO.  Feb.,  11. 
RussLin-Japanese  war — A-3.  Dec.,  10;  F-11,  Mar.,  April,  May  and  June,  10. 
Notes  on  the  war  in  the  Peninsula  (1808-10)  including  the  "Giron"  diaries 

—E-7,  Nov.  and  Dec.,  10,  and  Jan.,  11. 
The  regular  army  in  the  Civil  war — US-23,  Jan.-Feb.,  Mar  .-April,  May-Jime, 

11. 
Gibraltar  under  Moor.  Spaniard  and  Briton — E-14,  Dec.,  10,  and  Jan.,  11. 
Revolutionary  army  orders — US-47L,  Jan.,  11. 
Memory  of  our  great  war — US-23,  Jan.-Feb.,  11. 
The  study  of  war  history — G*6a,  Dec.,  10. 
The  Russo-Turkish  war,  1877-78— A-3,  Dec.,  10. 
Port  Arthur  in  1904— G-4,  Dec.,  10. 
OflScial  history  of  the  Russo-Japanese  war.     (Published  by  the  General  Staff 

of  the  Ji^ianese  navy) — F-10,  Dec.,  10,  Jan.  11. 
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Other  realities  of  the  battlefield — ^the  Prussian  right  win*g  at  Resonville — F-9, 

Dec.  15.  10. 
Orderly  book  of  General  John  Peter  Gabriel  Muhlenberg,  March  26-Decein- 

ber  20.  1777— US-Sla.  Oct..  10. 
Jefferson's  recollections  of  Patrick  Henry — US-31a,  Oct.,  10. 
Our  citizen  army.     (England) — E-lOa,  Dec.,  10. 
The  Portuguese  Infantry  at  Bussaco — P-4,  Sept.-Oct.,  10. 
The  operations  around  Melilla  in  1909— F-11,  Feb..  Mar.,  April,  10. 
The  Portuguese  cavalry  in  the  campaign  of  1810-11 — P-4,  Sept.-Oct.,  10. 
The  battle  of  Neuenegg,  .Oth  March.  1798— S-2,  Nov.,  10. 
Greece.  Turkey  and  the  war  of  1897— S-6,  July-Aug.,  10. 
Notes  for  promotion  examinations  on  the  Franco-German  war — E-7,  Nov.,  10. 
Centenary  of  the  battle  of  Bussaco — P-1.  Sept.,  10. 
Bussaco,  battle  of — P-4,  Sept.-Oct ,  10. 

An  account  of  the  retreat  from  Danevirke  in  1864 — So-2,  Feb.  1,  1908. 
The  Peninsular  war  and  its  centennial — P-2,  Sept.,  10. 
Von  Moltke  in  August,  1870— E-19.  March.  11. 
The  American  Civil  War— E-19.  March.  11. 
History  of  the  French-Swiss  Guard  regiment — S-2,  Feb..  11. 
The  Civil  War  fifty  yeirs  after— US-41,  March,  11. 
Photographing  the  Civil  War— US-41,  March,  11. 
The  "Events  in  Alsace"— E-7,  Feb.,  11. 
The  siege  of  Port  Arthur— E-7,  Feb..  11. 
The  Engineers  at  Port  Arthur — G-4,  Sept.,  10. 
The  progress  and  failure  of  the  expedition  from  Canada,  June  to  October, 

1777— E-8.  Jan.,  11. 
Cause  and  effect  in  the  Franco-Crerman  war — E-9,  .'an.,  11. 
The  campiign  of  Bull  Run,  1861— E-9,  Jan.,  11. 
Soult's  retreat  from  the  Baztan  Vallty  m  1813 — E-9,  Jan.,  11. 
The  Valley  and  other  campaigns — E-20,  Feb..  11. 
Wa-fan-gon  (14th  and  15th  June.  1904)— F-lb.  Jan.  1,  11. 
Port  Arthur  sanitary  service — A-1,  No.  5,  11. 

An  unpublished  report  of  Magellan's  trips  around  the  world — G-5,  No.  4,  11. 
Port  Arthur  1904. — The  engagements  on  the  more  advanced  foreground — 

G-4,  No.  3,  11. 
Russia's  supply  department  in  the  campaign  1904-05 — A-3,  Nov^  1,  10. 
The  Russo-Japanese  war.    An  instruction  of  Kuropatkin  hitherto  unpublished 

—A-3.  No.  1.  11. 
Mesko's  division  at  Dresden  1813 — A-3.  No.  2,  11. 
Compulsory  training  in  schools — E-lOa,  Jan.-Mar.,  11. 
The  war  between  the  U.  S.  and  Mexico  in  1846-8— F-0,  April  20,  11. 
Extracts  from  the  Journal  of  Surgeon  Ebenezer  Elmer  of  the  New  Jersey 

Continental  line,  September  11-19,  1777— US-31a,  Jan.,  11. 
Orderly  book  of  General  John  Peter  Gabriel  Muhlenberg,  March  26-Decemb«r 

20,  1777— US-31a,  Jan.,  11. 
Some  personal  experiences  of  a  Russian  officer  at  Mukden — E-20,  May,  11. 
The  Roman  imperial  army — E-20,  May,  11. 

The  work  of  the  (jeneral  Staff  on  the  seven  years'  war — G-6,  April  20,  11. 
The  Japanese  in  Manchuria — F-9,  April  15,  11. 
The  French  offensive  in  BJ^tWP  FraQC?--Dec.,  1870  to  January  1871— Cf-6a, 

No.  1.  11. 
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The  final  struggle  for  20d-Meter  Hill  at  Port  Arthur— US-40a,  April-June,  11. 

The  Crimea  revisited — E>-7,  Mar.,  11. 

Hancock  and  the  Vermont  Brigade — US-23,  Mar.- April,  11. 

Types  and  traditions  of  the  Old  Army — US-23,  Mar  .-April,  11. 

The  Russian  Artillery  in  Eastern  Asia — G-1,  No.  51,  11. 

War  expediences  in  South  West  Africa — G-6,  Beiheft,  No.  3,  11. 

Bemadotte  and  the  Saxons  at  Wagram  July  5-6,  1809 — G-6,  Beiheft,  No.  1, 

11. 
The  battle  of  Kolin  on  June  18,  1757— A-3,  No.  1,  11. 
Baden  troops  in  Spain  during  the  years  1808  to  1814 — G-6,  Beiheft,  No.  4,11. 
The  battle  of  Barossa,  March  5,  1811— G-6,  March  9,  11. 
The  Boer  War  and  its  lessons  from  the  German  and  English  point  of  view — 

G-6,  Nos.  4,  25,  26  and  27,  11. 
The  first  English-Dutch  war  (1652-1654)— G-5,  No.  4,  11. 
Other  realities  of  the  battlefield — ^the  Prussian  right  wing  at  Rezonville  — 

F-9,  April  15,  11. 
General  Nawil: 

The  defense  of  Corfu  in  1716— G-6a,  Dec.,  10. 
The  blockade  of  Brest.  1793  to  1805— G-9,  Jan.,  10. 
The  Official  (Naval)  History  of  the  Russo-Japanese  War  (4th  part),  by  the 

Japanese  Naval  General  Stafif  (Trans,  into  French) — F-10,  Feb.,  Mar.,  11. 
Rasplata  (The  reckoning* — E-8,  Jan.,  11. 
Official  history  of  the  Russo-Japanese  naval  war — Sp-3,  Sept.,  Oct.,  Nov., 

Dec..  10. 
Naval  battle  of  St.  Nicholas— M-1,  Feb.,  11. 
Port  Arthur.    Events  at  sea,  1904— (5-4,  No.  1,  11. 
Blake's  last  campaign  (1656-57)— E-20,  May,  11. 
Prussian  privateering  in  the  Seven  Year's  War — G-5,  No.  22,  11. 

MILITARY  SCHOOLS 

The  West  Point  Academy— E-7,  Jan.,  11. 

Advanced  military  studies  in  France — F-4.  Dec.,  10. 

Organization  of  the  war  college  1660  (Denmark) — So-2,  Nov.  15,  10. 

The  Mechanical  Specialists,  C3oast  Artillery  (Dorps — US-23a,  Nov.-Dec.,  lu. 

American  officers  at  Saumur — US-24,  Jan.,  11. 

OROANIZATION  AND  ADMIlflSTRATIOlf 

Coa8t  Defense: 

The  coast  defenses  of  Holland— F-0,  Dec.  31,  10,  Jan.  1,  7,  11. 

The  fortifications  of  Flushing  from  an  international  point  of  view — S-5,  Dee. 

18  and  25.  10.  and  Jan.  1.  29.  Feb.  19, 26, 11;  F-0,  Feb.  6.  11;  S.2,  Feb.,  11. 
Organization  of  the  Austrian  fortress  artillery — (}-l  Dec.,  10. 
Austrian  mountain  troops — G-9.  Jan.,  U. 
Effects  on  coast  defense  of  the  naval  developments  of  the  last  few  yean*— 

US-23a.  Nov.-Dec..  10. 
Permanent  fortifications  (Precis  from  Von  Ldbell's  reports,  1909) — E5-8,  Feb.,11. 
Flushing  and  the  freedom  of  the  Scheldt — ^S-5,  Feb.  5,  11. 
Italy's  coast  defeYxse — G-4,  Sept.,  10. 
The  problem  of  the  Scheldt  fortification— E-19,  Feb.  2,  11. 
An  artillery  command  line  telephone  exchange — E-7,  April,  11. 
The  Flushing  question — F-lb,  April  1,  11. 
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Dutch  coast  defense — E-7»  Mar.',  11. 

Russian  coast  defenses — E-2,  Mar.  25,  11. 

The  defense  of  the  land  front  of  a  coast  fortress,  with  particular  ref^^nce 

to  the  method  of  utilizing  the  mobile  guns  allotted  to  the  general  defense 

— E-7,  AprU,  11. 
Russia's  plans  of  coast  defense — G-6,  Mar.  18,  11. 
Artillery  fortification  characteristics  of  modem  coast  defense  (concluded) — 

G-4,  No.  3,  11. 
Instruction  of  coast  artillery  corps,  Rhode  Island  national  guard — US-23a, 

Mar.- April,  11. 
Field  AHiUery: 

Cavalry  machine-gun  sections  after  4  years  experience — ^F-6,  Feb.,  11. 
The  organization  of  horse  artillery — G-1,  Nov.,  10. 
Organization  of  Japan's  artillery — G-1,  Nov.,  10. 
Organization  of  field  artillery  in  Austria,  France,  Germany  and  Switzerland 

at  the  beginning  of  1911 — 1-2,  Jan.,  11. 
The  Italian  regulations  on  mountain  transportation  of  siege  guns — ^A-2,  No. 

2,  11. 
Artillery  observations  and  the  employment  of  telephone  stations  (continued) 

— A-2,  No.  2,  11. 
Morals  and  maxhns  for  stable  management  and  horse  mastership — E!-7,  April, 

11. 
Army: 

Indian  (Native)  army  reserves — E-9,  April,  11. 
Progress  of  foreign  armies  1910  (France,  Italy) — A-3,  No.  8,  11. 
Army — England: 

British  Imperial  Conmiittee  of  Defense — F-11,  Mar.,  10. 
The  English  military  forces  in  the  spring  of  1909— F-11,  July,  09. 
The  problem  of  Imperial  defense  (British)— E-S,  Feb.  28,  11. 
The  defense  of  the  British  Empire.     Military  and  naval  organization  in  Aus- 
tralia— F-lb,  Jan.  15,  11. 
The  British  officer's  pay— E-2,  May  6,  11. 
The  cavalry  of  the  British  army — US-24,  May,  11. 
How  can  the  colonies  best  help  in  the  defense  of  the  empire?    (BritiBh) — E2-8, 

April,  11. 
Army  estimates  1911-12.     (English  Army)— G-6,  Mar.  21,  11. 
Army  organization  in  England  and  the  question  of  invasion — G-5,  No.  8,  11. 
Army — Germany: 

Military  report  of  the  Crerman  Empire — S-1,  Feb.  25,  11. 
German  ideas  on  cavalry — F-6,  Oct,  10. 
Army — France: 
The  rules  of  May  25,  1910,  for  the  interior  economy  of  troop*.    (ArmaM) — 

F-6.  Aug.-Sept,  10. 
Organization  o(  infantry  fat  service,  under  the  new  law  (France) — ^F-lb, 

Feb.  15,  March  1,  15,  11. 
The  military  power  of  France — F-0,  April  14,  11. 
Army — Russia: 

The  present  state  of  the  Russian  army — £2-8,  Dec.,  10. 
Recent  changes  in  the  Russian  army — F-11,  Dee.,  10. 
The  reorganization  of  the  Russian  army — (ji-6,  Dec  17  and  81,  10. 
Reforms  in  the  Russian  army  since  war  in  Manchuria — F-11,  Nov.,  09. 
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Changes  and  tendencies  in  the  Russian  army  since  the  war  against  Japan — 

E-8,  Nov..  10. 
Recent  accounts  of  the  Russian  artillery  organization,  armament  and  tactics — 

Sc-l,  No.  6,  10. 
The  reorganization  and  redistribution  of  the  Russian  army — F-0,   Jan.   25, 

Feb.  2,  7,  15,  11;  E-2,  Mar.  25,  April  15,  11. 
The    Russian    army:    I.    Volunteer.    II.    The    "  Urussowschen "    course, 

as  a  preparation  for  the  military  academy — G-6,  April  15,  11. 

Army — Japan: 

Instruction  of  officers  and  nonconmiissioned  officers  in  the  Japanese  army — 
F-0,  April  13,  11. 

Army — Minor  States: 

A  few  days  with  Turkish  troops — S-2,  Dec.,  10. 

The  Roumanian  army — S-3,  Dec.,  10. 

The  organization  of  the  Norwegian  army,  1789-1810 — Sc-4,  No.  11,  10. 

Organization  of  the  army  (Switzerland) — S-2,  July,  10. 

Military  Institutions  of  Peru — F-11,  Dec.,  09. 

The  new  Belgium  military  law  of  December  14,  1909 — F-11,  Feb.,  10. 

The  Chinese  army,  March  1,  1910— F-11,  May,  10. 

The  Swedish  army  in  1910— F-11,  June  and  July,  10. 

New  organization  for  Danish  national  defense — F-11,  Jan.,  Feb.,  10. 

The  Turkish  army  in  1909— F-11,  June,  09. 

Reorganization  of  the  Portuguese  army  (after  the  formation  of  the  republic) 

-P-3,  Sept.-Oct,  10. 
The  proposed  Swiss  army  organization — S-2,  Sept.,  Nov.,  10. 
Mounted  machine-gun  detachm^ts  in  Holland — S-2,  Jan.,  11. 
In  the  Japanese  army — ^S-1,  Feb.  25,  11. 

Holland's  system  of  defense  and  the  Vlissinger  question — ^S-1,  Feb.  18,  11. 
The  Turkish  army  I  and  II— Gr-6,  April  4,  11. 
Reorganization  of  the  Norwegian  army — Gr-6,  Nos.  25  and  28,  11. 
The  Grecian  army— S-1,  Mar.  4,  11,  18,  11. 
The  coming  organization  of  Swiss  artillery  and  engineer  corps — (jr-4.  No.  1, 

11. 
Belgium's  land  defense  in  1870  and  now — Cr-9,  May,  11. 

Army — United  States: 

The  U.S.  army  in  1909— F-11,  Sept.,  Oct.,  Nov.,  09. 

The  Army  and  the  National  Guard  from  the  view  point  of  a  National  Guard 

officer— US.29.  Jan..  11 
The  (Quartermaster's  department  and  its  relation  to  the  organized  militia — 

US-2,  Jan.  19,  26,  11. 
Uncle  Sam's  anmiunition  factory  (Frankford  Arsenal) — US-2,  April  27,  11. 
The  necessity  of  a  general  stafif  in  the  state  militia — US-16d,  Jan.  Mar.,  11. 
Plan  for  the  organization  of  regiments  of£cavalry,  field  artillery  and  infantry 

US-23,  May-June,  11. 
Conditions  responsible  for  the  inefficiency  of  the  organized  militia  and  their 

cure— US-23,  May-June,  11. 
Notes  on  guard  duty— US-23,  Mar.-April.,  11. 
How  far  in  time  of  peace  should  the  authority  of  the  United  States  be  further 

extended  over  the  organized  militia  of  the  various  states  and  territories — 

US-23,  Mar.-AprU,  11. 
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The  American  officer — S-1,  May  6,  11. 

The  military  policy  of  the  United  States— US-30d,  April,  11. 

General  Miliiary: 

Preparedness  for  war — A-3,  Nov.,  10. 

Statistics  regarding  the  ofifensive  and  defensive  strength  of  different  nations 

of  the  world— Sc-2,  Feb.  1.  1908. 
Freedom  of  action  of  commanding  generals — F-lb,  March  1,  11. 
The  technique  of  command  (orders) — A-3,  April,  11. 

Technical  Troops: 

Military  communications — US-2,  Jan.  12,  11.  ' 

Bicycle  troops  in  Italy — G-6,  Dec.  10,  10. 

Transport  and  Supply: 

New  field  kitchen  of  the  (jerman  army — US-4,  Jan.  7,  11. 

The  army  ration— US-2.  Dec.  1,  10. 

Field  train  service  of  a  German  army  corps — F-11,  Nov.,  09. 

Conformation  and  choice  of  the  cavalry  horse — F-6,  Oct.,  10. 

The  supply  of  anmiunition  to  the  firing  line — G-1,  Nov.,  10. 

French  supply  of  ammunition — A-2,  Nov.,  10. 

Notes  on  the  embarkation  and  disembarkation  of  mules — E^14,  Feb.,  11. 

The  Quartermaster's  department  and  its  relation  to  the  organized  militia — 

US.2,  Jan.  26.  11. 
Russia's  supply  department  in  the  campaign  of  1904-05 — A-3,  No.  1,  11. 
Auto-trucks  for  the  army — US-23,  Mar  .-April,  11. 
The  new  German  army  bedstead — A-4,  May  5,  11. 
Army  transport  docks  at  San  Francisco — US-28,  May,  11. 

Medical: 

The  Swiss  sanitary  corps — A-3,  Dec.,  10. 

The  reorganization  of  the  sanitary  service — S-5.  Nov.  6,  10. 

The  new  field  sanitary  regulations  (French) — F-0,  March  11,  11. 

The  prevention  of  typhoid  fever — US-29,  March,  11. 

The  sanitary  corps  in  1870-71— (j-6a,  Oct.,  10. 

The  sanitary  officer— US-29,  Feb.,  11. 

John  Brown  of  Kansas — US-8c.  Feb.,  11. 

Lessons  learned  at  a  maneuver  camp — US-29,  Jan.,  11. 

Port  Arthur — sanitary  service — A-1,  No.  5,  11. 

An  outline  of  the  organization  of  the  Medical  Department  of  the  Japanese 
navy— US-29,  May,  11. 

What  measures  should  be  adopted  for  effective  prevention  of  unsanitary  con- 
ditions in  the  early  stages  of  volunteer  camps  in  time  of  war — US-23| 
May- June,  11. 

The  founding  and  development  of  the  Red  Cross  by  Henri  Dunant  and  Gustav 
Moynier — G-6,  Beiheft,  No.  1,  11. 

Requirements  in  construction  of  hospitals  considered  in  the  medical  and 
hygenic  relations — A-4,  April  7,  11. 

Death  rates  in  the  Japanese  war — US-4,  May  6,  11. 

RBCONN AI88ANCB  AND  8KSTCHI1IG 

Instruction  of  scouts  and  agents — US-16d,  Jan.-Mar.,  11. 
Military  patrols  of  skiers — ^S-2,  April,  11. 
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SIGNALLIIVG 

A  plea  for  more  signallov — E-7,  Jan.,  11. 

Military  communications — US-S.  Jan.  6.  11. 

An  improvised  ardois — US-2Ba,  Nov.-Dec.,  10. 

An  improved  semaphore  flag — E-7,  Nov.,  10. 

The  new  Dosne  heliograph— US-42,  Nov.  19,  10. 

Telephone  and  signal  stations — A-2,  Nov..  10. 

Signalling  in  the  French  army — US-23,  May-June,  11. 

The  employment  of  visual  telegraphy  (signalling)  for  the  transmission  of 

military  information — G-4,  No.  3,  11. 
Electrical  alarm  arrangements  adapted  to  the  field — G-4,  No.  4,  11. 

SMALL  ARMS  AND  EQUIPMENTS 

SmaU  Arms: 

The  Westley  Richards  air  pistol— E-1,  Dec.,  10. 

Rose's  electric  recording  target — E-3a,  Dec.  9,*  10. 

A  field  practice  sub-target  (small-arm) — E-14,  Dec.,  10. 

The  Moore  silencer  (small-arm) — S-2,  Oct.,  10. 

The  Maxim  silencer  and  its  efifect  upon  future  military  operations — ^US-25» 

Nov.,  10. 
Silencer  for  military  rifles— US-43L,  Dec.  8,  10. 
Some  original  and  different  suggestions  for  the  National  matches — US-2, 

Dec.  29,  10. 
The  rifle  versm  the  "Arme  Blanche"— E-20,  Jan..  11. 
The  effect  of  light  and  mirage— US-2.  Dec.  8,  10. 
Vented  barrels— US-2,  Dec.  22.  29,  10. 
Sharp  pointed  bullet  in  Austria — 1-2,  Nov.,  10. 
Small  arms  in  present  use  and  their  anmiunition — F-lb,  March  1,  11. 
Modem  military  rifles— E-2,  Jan.  21,  28,  Feb.  4,  18,  11. 
Small  arms  and  anmiunition — ^F-lb,  Feb.  15,  11. 
The  rifle  telescope-limitations — US-2,  March  1,  11. 
A  close  sight  of  a  new  sight— US-2,  Feb.  23,    11. 
An  electric  recording  rifle  range  target — US-42,  Feb.  11,  11. 
Report  muffler  for  firearms — US-42,  Jan.  28,  11. 
Muzzle  venting  report,  1910— US-2,  Mar.  16, 11. 
Smallarms  development  in  1909 — Sc-3,  No.  6,  10. 
Fire  arms  and  ammunition  of  armies  of  the  present  day — F-lb,  March   15, 

April  1,  May  1,  11 
The  automatic  rifle— US-25,  March,  11. 

EquipmenU: 

The  equipment  of  German  cavalry — S-3,  Dec.,  10. 

STRATBOT  AND  TACTICS 

StrtUeoy: 

A  study  of  strategy.     (16th  Aug.,  1870.)— F-6,  Aug.-Sept.,  10. 

The  Austro-Italian  frontier  and  the  Adriatic— F-11,  Mar.,  April,  May,  09. 

The  strategy  of  Napplepn  trnd  that  P^  Mpltk^— E-20,  May,  IX, 
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Tactics — ArtiUery,  Coast: 

Effects  on  coast  defense  of  the  naval  developments  of  the  last  few  years — 

E-7,  Nov.,  10. 
Tactkal-technical  considerations  on  the  armament  and  supply  of  seacoast 

batteries— 1-2,  Nov.,  10. 
Gtfman  instructions  for  siege  warfare — F-11,  Feb..  11. 
Artillery  lessons  learned  at  Port  Arthur — GM,  Oct.,  10. 
Action  of  coast  artillery  against  a  squadron — M-2,  Sept.  30,  10. 
Effects  on  coast  defense  of  naval  developments  of  the  last  few  years — US-23a, 

Jan.-Feb.,  Mar.-April,  11. 
Artillery  fortification  characteristics  of  modem  coast  defense — G-4,  Nov.  2, 

11. 

Tactics — ArtiUery,  Field: 

The  employment  of  artillery  at  the  battle  of  Sha-Ho — E-7,  Nov.,  10. 

Use  and  abuse  of  artillery  in  the  Russo-Japanese  war — E!-7,  Nov.,  10. 

The  co-operation  of  field  artillery  with  infantry  in  1870-71  and  at  the  present 
time — E-7,  Nov.,  10. 

The  employment  of  mountain  artillery  according  to  the  English  rule — 1-2, 
Sept,  10. 

Firing  under  cover  by  the  field  artillery — Sc-2,  March  15,  08. 

Fk^nch  and  English  artillery  methods — E-20,  Dec.,  10. 

Tactical  use  of  field  artillery— G-6,  Dec.  15,  10. 

Field  artillery  in  future  wars — A-d,  Dec.,  10. 

A  divisbnal  artillery  staff  in  the  field— E-7,  Jan.,  11. 

Tactical  deductions  from  the  employment  of  field  artillery  in  the  Russo-Jap- 
anese war — 1-2,  Oct.,  10. 

Firing  instructions  for  the  field  artillery  of  the  principal  armies — 1-2,  Oct.,  10. 

Mountain  horse  artillery — E-7,  Jan.,  11. 

Use  of  modem  artillery — G-1,  Dec.,  10. 

The  technique  of  artillery  conunand.    Field  and  heavy  artillery  in  field  war- 
fare— E-7,  Jan.,  11. 

Fk^nch  views  on  the  tactical  employment  of  field  artillery — E-12a,  Jan.  6.  1 1 . 

Night  field  artillery  maneuvers — Sc-2,  Jan.  15,  11. 

Employment  of  field  artillery  in  battle — 1-2,  Nov.,  10. 

The  artillery  duel— G-1,  Nov.,  10. 

Systematic  presentation  of  the  efficiency  of  the  battery  commander  in  covered 
positions — G-1,  No.  49,  11. 

Field  artillery  fire— US-25,  Mar.  11. 

Artillery  in  the  Russo-Japanese  war — A-2,  No.  1,  11. 

The  French  field  artillery  in  action  according  to  the  Provisional  Drill  Regula- 
tions of  Septembe-  8,  1910— G-6,  Jan.  12,  14,  11. 

The  study  of  taking  (occupying)  a  position  in  the  artillery   branch  of  the 
service— G^l,  No.  51,  11. 

The  division  of  the  field  artillery  in  forest  fighting — G-6,  Mar.  30,  11. 

A  contribution  to  the  mles  for  the  employment  of  field  artillery  in  battU 
E-7,  April,  11. 

Artillery  in  action  against  fortified  positions  (FcMiresses) — G-4,  No.  3,  11. 

The  empl03rment  <rf  Q.  F.  artillery — E-lOa,  Jan.-Mar.,  11. 

Howitz«*s  with  the  field  army — S-4,  No.  4,  11. 

The  repulse  of  cavahy  attacks  by  field  artillery — G-1,  April,  11. 

Can  machine  ^ns  s^rve  as  a  support  fpr  artill^ — ^A-2,  No.  5,  11. 
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What  influence  may  the  field  artillery  have  on  the  course  of  an  action  in  a 

coming  war? — G-1,  April,  11. 
TacHcB— Cavalry: 

German  ideas  on  cavalry — F-0,  Nov.  and  Dec.,  10. 
Cavalry  fire— S-1.  Dec.  17.  10. 
Cavalry  attack— S-4.  Dec.,  I« 
Mounted  and  foot  combat  in  American  and  European  cavalry — US-24,  Jan., 

11. 
The  employment  of  cavalry  during  the  Russo-Japanese  war — Sc-2,  Nov.  1,  10. 
Cavalry  and  aviatbn — F-5,  Oct.  30.  10. 
Fighting  on  foot — F-6,  Jan.,  Mar.,  11. 
Raids  and  incursions  of  cavalry — G-9,  No.  6,  11. 
Service  and  employment  of  the  divisional  cavalry — ^A-3,  April,  11. 
The  repulse  of  cavalry  attacks  by  field  artillery— G-1,  AprU,  11. 
A  proposed  method  of  linking  and  dismounting  to  fight  on  foot — ^US-24,  May, 

11. 
TacHcB — Infantry: 

The  new  Russian  infantry  combat  regulations — F-9,  Dec.  15,  10. 
Study  of  the  battle  on  foot— F-6.  Dec..  10. 
Infantry  fire— S-5.  Nov.  6.  13.  27  and  Dec.  11,  10.,  Ian.  15,  11. 
The  handling  of  infantry  acting  on  the  offensive — M-2,  Mar.  31,  11. 
The  attack  of  the  German,  French  and  Russian  infantry  according  to  the 

latest  regulations — G-6,  Mar.  11,  11. 
Conception  of  efficiency  of  rifie  fire — ^US-23,  Mar.- April,  11. 
Critical  review  of  infantry  development — S-1,  Nos.  1  and  2,  11. 
TacHea — General: 

Infantry  and  artillery  in  battle — G-6,  Dec.  10,  10. 
Attack  of  airships— G-6,  Dec.  15,  10. 
Moltke's  war  studies — G-6,  Dec.  15,  10. 
The  use  of  aeroplanes  in  future  wars — G-6,  Dec.  31,  10. 
Fighting  on  foot— F-6,  Dec.,  10. 
The  attack  of  a  fortress— G-1,  Dec..  10. 
The  necessity  of  howitzers  in  a  siege — G-1,  Dec.,  10. 
The  doctrines  and  the  evolution  of  tactics— F-lb,  Dec.  15,  10. 
Fortress  warfare  of  the  future — E-8,  Dec.,  10. 
A  Russian  view  of  the  support  of  the  decisive  infantry  attack  by  the  mrtil* 

lery.    Pack  artillery  recommended — &7,  Jan.,  11. 
All  arms  in  the  attack — F-4,  Nov.  1,  10. 
Study  of  the  preliminary  combat — F-lb,  Dec  1,  10. 
The  cavalry  of  the  future— E-20,  Dec.,  10. 
The  role  of  cavalry — E-20,  Dec.,  10. 
German  ideas  on  tactics — US-25,  Nov.,  10. 

Transformation  of  war  tactics  in  the  last  40  years — M-6,  August,  10. 
The  artillery  in  the  general  rules  for  the  employment  of  large  units  in  war— 

I  2,  Sept.,  10. 
General  instructbns  for  siege  warfare  in  Fk'ance — ^1-2,  Sept,  10. 
Co-operation  in  the  attack — F-4,  Oct.  2,  10. 
To  what  extent  can  infantry  rely  on  artillery  to  support  its  attack — E-T^ 

Nov.,  10. 
Co-operation  of  infantry  and  artillery — S-2,  July,  10. 
Initiative  and  the  power  of  maneuver — Erl^ftt  Pec  5,  10. 
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Present  tactical  tendency  in  the  Italian  service — F-11,  Feb.,  11. 

Night  attacks— G-4,  Sept.,  10. 

Artillery  supporting  infantry — A-2,  Oct.,  10. 

Attack  of  fortified  places— G-6.  Oct.  22,  25  and  27,  10. 

Artillery  in  relation  with  infantry — Sp-1,  Nov.,  10. 

The  lessons  that  can  be  drawn  with  regard  to  the  leading  of  hastily  and  imper- 
fectly trained  troops,  from  the  experience  of  the  operations  in  the  eastern 
theatre  of  the  American  Civil  War,  up  to  May  5,  1863 — E-8,  Jan.,  11. 

Upon  the  battlefield.  Study  of  the  combined  action  of  the  three  arms — F-6. 
Jan..  Feb.,  11. 

Applied  minor  tactics — US-2,  Feb.  9,  11. 

Tactical  use  of  the  machine  gun — F-lb,  Jan.  If),  Feb.  1,  11. 

Preliminary  work  in  action  for  prepared  positions  (continued) — A-2,  No.  2,  11. 

The  cooperation  of  the  arms  in  battle — US-16d,  Jan.-Mar.,  11. 

Different  views  on  the  manner  of  supporting  infantry  by  artillery  during  an 
attack— G-1,  No.  50,  11. 

Reasons  for  construction  of  guns  for  defense  against  balloons — G-4,  No.  1,  11. 

Mounted  troops  in  cooperation  with  other  arms — E-12a,  Feb.  21,  11. 

Royal  engineers  in  cooperation  with  other  arms — E-12a,  Jan.  17,  11. 

Artillery  in  cooperation  with  infantry — E-12a,  Dec.  6,  10. 

Fundamental  principles  in  irregular  warfare — E-7,  April,  11. 

Means  for  illuminating  the  foreground  both  far  and  near.  Viewpoints  for 
their  tactical  utilization  in  fortress  warfare  (defense) — ^A-3,  No.  3,  11. 

Use  of  engineer  troops  on  the  field  of  battle — F-8,  Mar.,  11. 

The  subterranean  war  (mines).  A  number  of  sketches  showing  possibilities 
— A-1,  No.  11,  11. 

The  influence  of  aviation  on  tactics — E-20,  April,  11. 

Analogy  between  the  tactics  of  field  and  fortress  warfare — 1-2,  Dec.,  10. 

The  new  German  instructions  for  fortress  (siege)  operations — E-14,  April,  11. 

Impatience  on  the  battlefield — G-6,  April  13,  11. 

The  attack  by  the  Grerman,  French  and  Russian  infantry  according  to  the 
latest  regulations — G-6,  Mar.  14,  16,  11. 

Fire  action — E-12a.  March  14,  11. 

The  three  arms  on  the  field  of  battle — F-6,  Mar.,  11. 

Guidance  and  personal  equations  (individuality)  in  fortress  warfare — G-6, 
Beiheft,  No.  4,  11. 

The  question  of  firing  over  ones  own  troops — G-6,  Mar.  4,  11. 

"Covered  positions"— G-1,  No.  50,  11. 

Fortress  warfare— F-0,  April  27,  11. 

Tactical  principles — F-lb,  May  1,  11. 

Tactics — Naval: 

Salamis — A  study  in  naval  warfare — G-5,  (Sup),  Dec.,  10. 

Use  of  aeroplanes  in  naval  warfare — A-1,  Jan.,  11. 

The  tactical  use  of  torpedo  boats— M-5,  Aug.,  10;  US-40,  Dec.,  10;  F-IO, 
Mar.,  11. 

Blockade  and  naval  warfare — G-9,  Nov.,  Dec.,  10. 

Tactics  and  Dreadnoughts — A-1,  No.  5,  11. 

SUBMASnfBS  AND  TORPSDOBOATS 

Submarines: 

Submarines — A-1,  Jan.,  11. 

Exbibit(op  of  99iety  app^^roti^s  f9r  submarines — F-lt  Dec,  X7,  XO^ 
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The  Laurent!  submersible — E-11,  Dec.  30,  10. 

The  development  of  the  submarines — F-10,  Nov.,  10;  US-43L,  Jan.  14,  11. 

The  cruise  of  the  submarine  torpedoboat  Salmon  from  Quincy,  Mass.,  to  Ham- 
ilton, Bermuda  and  return.  July  5-17;  1910 — US-20,  Nov.,  10. 

Tests  of  submarines — F-12,  Nov.  5,  10. 

The  submersible — M-1,  Nov.,  10. 

The  salvage  of  submarines — F-12,  March  4,  11. 

Description  and  trial  date  of  torpedo-boat  destroyers — US-20,  Feb.,  11. 

D  scription  and  trials  of  U.  S.  torpedo-boat  destroyers  R  e  and  Terry — US-20, 
Feb..  11. 

Krupp-Germania  submersibles — M-1,  Oct.,  10. 

The  development  of  submarine  boats — US-4dL,  Jan.  21,  11. 

The  rescue  of  a  sunken  German  submarine.  How  the  US  was  raised  by 
a  special  floating  dock  built  for  that  purpose — U&42,  Jan.  28.  11. 

Svhmarinea: 

Loss  of  Submarine  No.  6,  (Japanese  translation) — M-4,  Feb.  28,  11. 

General  characteristics  of  periscopes — M-1,  Jan.,  11. 

The  Laurenti  submersible — US-23a,  Mar  .-April,  11. 

The  salvage  of  the  German  submarine  U3 — A-1,  No.  5,  11. 

Submarines  of  recent  times — G-9,  No.  5,  11. 

The  submersible  Kobben  for  the  Norwegian  navy — US-42,  Mar.  25,  11. 

The  salvage  of  H.  M.  submarine  UZ — G-5,  No.  3,  11. 

Torpedo  Boats: 

The  torpedo  boat— F-10,  Dec.,  10. 

Tactical  use  of  torpedoboats — A-1,  Nov.,  10. 

The  relative  strength  in  torpedo  craft  of  the  British  and  Goman  navies — 
E-4,  April  28,  11. 

WARSHIPS 

Length  of  usefulness  of  naval  ships  and  the  naval  program  (Fhuioe) — ^F-IS* 

Dec.  24.  10. 
The  oil  engine  on  shipboard— US-43L,  Dec.  24,  10. 
The  big  guns  of  the  Dreadnoughts — F-10,  Dec.,  10. 
Further  development  of  battleships — A-1,  Dec.,  10. 
Armament  for  battleships — G-5,  Jan.,  11. 
Italy's  triple  turrets — G-5,  Jan.,  11. 
New  ships  of  the  various  fleets — G-5,  Jan.,  11. 
Development  of  the  Dreadnoughts — A-3,  Nov.,  10. 
The  Diesel  engine  ship  Vuleanua — E-4,  Jan.  6,  11. 
Triple  turrets— G-T,  Dec.  14,  10. 
Naval  guns.    A  summary  of  progress — US-40,  Dec.,  10. 
A  case  of  marine  superheating — E-4,  Nov.  18,  10. 
Notes  on  the  armaments  of  battleships — US-28,  Dec.,  lO. 
Big  guns  and  secondary  batteries  for  battleships — US-15,  Dec.  16,  10. 
The  worlds  Dreadnoughts— E'2,  Jan.  14,  11. 
An  ocean-going  oil  engine  ship — EM,  Jan.  13, 11. 
Dreadnoughts.    What  are  they?    The  ultimate  effici^icy  in  battleship  design 

— US-13,  Jan.,  11. 
A  critical  discussion  of  gun  power  and  gun  arrangement  in  battleships — US-18, 

Jan.,  11. 
Modem  means  of  marine  propulsion — 1-8,  Dec.,  10. 
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Naval  shipbuilding  in  1910  (British)— E-5,  Dec.  30,  10. 

Four  recent  types  of  dreadnoughts.    A  discussion  of  their  comparative  merits 

— US-48L,  Dec.  31,  10;  US-42,  Dec.  24,  10. 
The  output  of  naval  ordnance  in  England  and  Germany — E-4,  Dec.  30.  10. 
.Armament  of  battleships — E-4,  Dec.  2,  9,  16, 10. 
Effects  on  coast  defense  of  the  naval  developments  of  the  last  few  years — 

US.23a,  Nov.-Dec.,  10. 
New  warship  design — US-23a,  Nov.-Dec.,  10. 
Naval  engineering  progress — US-20.  Nov.,  10. 

Comparative  performance  data  of  recent  destroyers — US-20,  Nov.,  10. 
Description  and   trials   of  torpedoboat  destroyers  Paulding  and  Drayionr- 

US-20,  Nov.,  10. 
Submarines  and  battleships~F-12,  Oct.  22,  10. 
Destroyers  and  squadrons — their  military  role — F-12,  Sept.  17,  24,  10. 
The  structure  of  vessels  in  relation  to  the  effects  of  sul>aqueous  weapons — 

1-3,  Nov.,  10. 
Progress  of  naval  artillery  in  the  great  foreign  navies  (foreign  to  Germany). 

Translated  into  French  from  the  German  of  Nauticus — F-10,  Feb.,  11. 
Offensive  power  of  the  armaments  of  recent  dreadnoughts — F-12,  Biarch  11,  11. 
Old  battleships  as  permanent  forts.    Coast  defenses  versus  the  scrap  heap — 

US-42,  March  11,  11. 
The  r61e  of  aviation  in  the  navy — F-10,  Jan.,  11. 
Propulsion  by  Diesel  oil  engines — ^US-20,  Feb.,  11. 
The  oil  engine  in  marine  work — US-20.  Feb.,  11. 
Electric  propulsion  of  naval  vessels — ^US-20,  Feb.,  11. 
The  economic  advantages  of  the  reduction  gear  as  applied  in  the  propubioti 

of  naval  vessels— US-20,  Feb.,  11. 
Ships  under  construction  in  1910  in  various  countries — 1-3,  Jan.,  11. 
The  fleets  of  the  near  future — 1-3,  Jan.,  11. 

Expmments  with  guns  versus  armor  (The  Kaihadin) — US-3,  Feb.  18.  11. 
"  Tin  d*  honneur"  of  the  French  fleet  in  1910— F-12,  Feb.  4.  11. 
The  evolution  of  the  battleship — P-4,  Jan.,  11. 
The  new  dreadnoughts — G-9,  Dec.,  10. 

The  armament  of  battleships.    Sir  William  White's  views— US-43  L.  Feb.  4 .  1 1 . 
Naval  ordnance  and  smokeless  powder — E-5.  Jan.  27,  11. 
\N':irships  launched  and  laid  down  in  1910 — E-4,  Jan.  27.  11. 
Fighting  ettkiency'of  battleships — E-4,  Jan.  27.  11. 
Aeroplane  flies  to  warship — US-4,  Feb.  4,  11. 

Fleets  of  England,  Germany  and  Austria  compared — F-0,  Jan.  23.  11. 
The  armament  of  warships — M-1,  Sept..  10. 
Warships  tonnage  and  sea  strength  of  powers — US-3].,  Jan..  11. 
Naval  progress  in  1910— E-ll,  Feb.  3.  11. 
The  aeroplane  in  naval  warfare — F-lla,  Jan.  1,  11. 
Utilization  of  gas  power  in  the  navy — Sp-3,  Sept.,  Nov.,  10. 
Construction,    management   and   organization    of   modem    warships — Sp-3. 

Sept.,  Oct.,  Nov..  10. 
Diesel  engines  for  sea-going  vessels — E-4,  April  14,  11;  E-3,  April  14,  11; 

E-ll,  April  14,  11. 
Diesel  engines  for  ship  propulsion.     European  developments — US-15,  April 

27,  11. 
The  problem  of  size  in  battleships— E-5.  April  7,  11;  E-ll.  April  21.  11. 
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Effects  on  coast  defense  of  the  naval  developments  of  the  last  few  years — 

US-23a,  Jan.-Feb.,  Mar.-April,  11. 
The  new  armor— US-42,  Biay  13,  11. 
Influence  of  the  ship's  dimensions  on  the  stability  of  the  ship — G-7,  April  26, 

11. 
German  combustion  motors  for  ships — G^7,  April  12,  11. 
Frahm's  scheme  fin*  reducing  the  rolling  of  ships — I-l,  Mar.  16,  11. 
The  gyroscope  for  marine  purposes — E-5,  March  31,  11. 
Armaments  and  arbitration — E-5,  Mar.  17,  11. 
Institution  oi  Naval  Architects.    The  problem  of  the  size  of  battleships — 

E-4,  April  7,  11. 
Armor  plate  advance.     (Referring  to  firings  trial  against  the  San  Marcos, 

which  was  the  Texas,  U.  S.  Navy)— E-2,  April  8,  11. 
The  power  and  protection  of  battleships — EM,  April  7,  11. 
Report  on  petrol  marine  motors — F-2,  Dec.,  10. 
Four  recent  types  of  dreadnoughts — US-23a,  Mar.-April,  11. 
New  ideas  in  naval  construction — M-4,  Feb.  28,  11. 

A  new  type  of  ship  for  coast  defense  (Super-dreadnought) — M-1,  Feb.,  11. 
The  future  development  of  the  battleship.     (Translated  into  French  from  the 

MiUeilungen  aus  dem  Gebiete  dez  Seewesens) — F-10,  March,  11. 
Battleship  versus  destroyer.      The  struggle  between   the  big  gun  and  the 

high-speed  torpedo— US-42,  April  22,  11. 
Results  of  trials  of  the  anti-rolling  tanks  at  sea — £^,  April  14,  11. 
Secondary  naval  armament — F-12,  April  15,  11. 
Progress  in  artillery  1909-10.     (Translation  into  German  of  extracts  from 

Brassey's  annual) — A-1,  No.  4,  11. 
Improvements  in  nautical  instruments — G-5,  No.  4,  11. 
Report  on  the  behavior  of  the  compass  on  H.  M.  S.  Numberg — G-5,  No.  3,  11. 
The  biggest  ship  and  the  biggest  dock — US-42,  May  6,  11. 
Some  problems  relating  to  the  use  of  the  intonal  combustion  engine  for  ma- 
rine propulsion — E-11,  April  21,  11. 
Notes  on  battleships — US-31,  April,  11. 
Battle  cruisers— E-2,  April  29,  11. 
New  warships  and  old — E-5,  April  28,  11. 
The  most  practical  type  of  destroyer  (from  a  German  study) — F-12,  April  22, 

11. 

England: 

Progress  of  warships  and  machinery  under  construction  in  England — E-4, 

Jan.  13, 11. 
Building  of  the  new  Canadian  navy — EM,  Dec.  23,  10. 
British  battleship  Orion  (picture) — EM,  Jan.  6,  11. 
British  battleship  Colossus  (picture) — EM,  Jan.  6,  11. 
The  new  naval  yard  at  the  Cape  of  Good  Hope — E-5,  Dec.  30,  10. 
H.  M.  Battleship  Hercules.     (Photograph)— EM,  March  10.  11. 
The  airship  for  the  British  navy— E-5,  Feb.  17,  11. 
H.  M.  S.  Thunderer— E^,  Feb.  3,  11. 

Launch  of  H.  M.  S.  Thunderer— E-ll,  Feb.  3,  11:  E-5,  Feb.  3.  11. 
Our  eleventh  dreadnought.    The  Niptune  (England) — E-19,  Jan.  19.  11. 
H.  M.  Battleship  Colossus  (with  cuts)— E-5,  April  7,  11;  E-11,  April  21,  11. 
H.  M.  S.  Monarch— EA,  AprU  21,  11;  E-5,  April  7,  11. 
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The^English  naval  estimate  for  1911-12— G-5.  Biay,  11. 

Launch  of  H.  M.  S.  Princess  Royal — E-11,  Biay  5,  11. 

Launch  of  H.  M.  Battleship  Conqueror — EM,  Biay  5,  11. 

Germany: 

Retrospect  of  German  naval  program — G-5,  Jan.,  11. 

The  German  battleship  Von  der  Tann  (picture) — E-4,  Jan.  6,  11. 

Austria: 

The  development  of  the  Austrian  fleet — G-5,  No.  4,  11. 

France: 

Shipyard  and  shops  at  St.  Nazaire — E-5,  Dec.  23,  10. 

The  submersible,  Ampere,  (French)  450  tons — F-12.  Dec.  17.  10. 

New  i<>ench  dreadnought  drydocks — EM,  Jan.  0,  11. 

Trials  of  the  Vottatre— F-12,  Nov.  5.  10. 

Turbines  m  the  French  navy— F-12,  Oct.  29,  10. 

Naval  competitions  (France)— F.12,  Oct.  29,  10. 

Trials  of  the  VoOatrc— F-12,  Oct.  22,  29.  10. 

The  Waldeck-Roussean  (photo)— F-12,  March  4,  11. 

French  battleships— EU,  Mar.  17,  11. 

Italy: 

Naval  construction  in  Italy  (1861-1911)— 1-3,  Jan.,  Feb.,  11. 

The  truth  concerning  the  battleship  Dante  Alighieri — A-1,  No.  1,  11. 

Russia: 

The  future  of  the  Russian  fleet— US-3,  Feb.  11,  11. 

Japan: 

Launch  of  the  Japanese  battleship  Kawachi — US-23a  Mar  .-April,  11. 

Aki,  the  first  Japanese  dreadnought.     Tiu*bine  engines  drive  the  ship  at  20.2 

knots— US-42,  April  8,  1. 
Minor  States: 

The  new  Spanish  fleet — A-3,  Dec.,  10. 
The  protected  cruiser  Uruguay — F-1,  Feb.  25,  11. 
The  Argentine  torpedo-boat  destroyer — EM,  March  3,  11. 
Argentine's  ocean-going  turbine  destroyers — EM,  Jan.  20,  11. 
United  States: 

Recent  engine-room  developments  in  the  U.S.  navy — US-15,  Jan.  12,  11. 
The  Panama  Canal  and  the  navy — US-31,  Dec.,  10. 
Data  of  battleship  Delaware's  trials — US-28,  Dec.,  10. 
The  American  navy.    Its  mat^*ial  and  its  personnel — US-43L,  E'eb.  18,  11. 
Experiments  with  guns  versus  armor  (The  Katahdin) — US-3.  Feb.  18.  11. 
The  Arkansas,  our  latest  battleship— US-42,  Feb.  4,  11. 
The  raising  of  the  Maine — F-1,  April  29,  11. 
The  San  Marcos  experiments — US-31,  April,  11. 
The  American  naval  defense — F-12,  April  8,  11.  I 

MISCELLANEOUS 

The  navy  and  the  Hague  conference — F-12,  Dec.  31,  10. 

The  heavens  in  January— US-42,  Jan.  7,  11. 

The  struggle  for  sea  power — E-20,  Jan.,  11. 

German  military  literature  In  1910 — G-4,  Dec.,  10. 

Race  prejudice  in  the  Far  East— US-30L,  Dec.,  10. 

The  most  curious  craft  afloat  {The  Carnegie) — US-30L,  March,  10. 
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The  physiology  of  flight— US-43L,  Dec.  17,  24,  10. 

The  heavens  in  December— US-42,  Dec.  a.  10. 

The  Von  Lobell  reports  on  military  matters  in  190H — E-8,  Dec.,  10. 

The  heavens  in  November— US-42,  Oct.  29.  10. 

The  fortification  of  the  Panama  Canal.    A  grave  intematbnal  question — 

E-d,  Oct.  25,  10. 
The  German  Emperor  in  Belgium — S-5,  Oct.  30,  10. 
The  soldiers  state  of  mind  on  the  field  of  battle— S-5.  Oct.  2,  10. 
The  formatbn  of  waves  and  the  use  of  oil  to  calm  the  sea — F-12,  Nov.  5,  10. 
An  American  problem.  The  United  States,  Mexico  and  Japan? — F-0,  Mar.  14, 1 1. 
The  new  Alliance  and  the  Scandinavian — Sc-2,  Feb.  1,  11. 
The  Americans  in  Mexico— F-0,  March  11,  11. 
Psychology  and  military  education — Sc-4,  No.  1,  11. 
The  Krupp  works.    A  series  of  illustrations — US-13.  March,  11. 
The  struggle  for  sea  power.    The  rise  of  the  German  navy — E-20,  Feb..  April, 

May,  11;  E-19,  Mar.,  11. 
Declaration  of  London — E-19,  March,  11. 
The  abandonment  of  the  two-power  standard — E-ID,  March,  11. 
Geographic  influences  in  American  slavery — US-4a,  Feb.,  11. 
Canada,  the  U.  S.  and  British  imperial  crbis— F-0,  Feb.  25.  11. 
China  and  Russia— F-0,  Feb.  22,  11. 
Our  situation  (France)— F-lb,  Feb.  15.  11. 
The  heavens  in  February— US-42,  Feb.  4,  March  11,  11. 
Prone  pressure  method  of  resuscitation  from  electric  shock  and  drowning — 

US-9.  Feb.,  11. 
The  Von  L5bell  reports  on  military  matters  in  1909— E-8,  Jan.,  11. 
Retrospect  of  army  and  navy,  1909 — S-3.  Oct..  10. 
The  Bristol  Class  III  recording  thermometer.     A  gas  flUed  instrument  with 

an  automatic  compfnsatinK  device— US- 17,  Jun.  19.  11. 

The  neutrality  oi  the  Scheltd  (Belgium)— S-5,  April,  23,  11. 

The  heavens  in  April— US-42,  April  1,  29,  11. 

German  raiboads  and  the  Belgian  frontier — S-5,  April  9^  11. 

Arbitration  and  the  limitation  of  armaments — F-0.  April  3,  11. 

China's  movement  westward  and  the  problem  of  Turkestan — Cr-5,  No.  4,  11. 

Telegraphic  communications  of  Germany  with  its  colonies — G-6,  April  1,  11. 

The  importance  oi  naval  supremacy — A-3,  No.  2.  11. 

Liquid  fuel  supply — US-8,  May,  11. 

Fuel  resources  of  the  United  States — US-8,  May,  11. 

The  Belgian  view  of  the  f(H*tification  of  Flushing — E-lOa,  Jan.-Mar.,  11. 

The  Declaration  of  London — E-lOa,  Jan.-Mar.,  11. 

Recent  progress  in  the  fixation  of  atmospheric  nitrogen — US-11,  April  27,  11. 

Psychology  <rf  war— US-24,  May,  11. 

More  on  the  selection  ci  naval  bases — US-23a,  Mar  .-April,  11. 

Fortification  or  neutralization  (oi  the  Panama  Canal) — US-23a,  Mar.-April, 

11. 
Artificial  respiration — US-23a,  Mar.-April,  11. 
The  selection  and  defense  of  naval  bases — US-2da,  Jan.-Feb.,  11. 
Naval  and  military  progress  in  1910 — US-23a,  Jan.-Feb.,  11. 
Explosion  gases  and  their  effects  on  man — US-23a,  Jan.-Feb.,  11. 
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The  Far  East— E-9,  April,  11. 

The  Panama  Canal  and  its  domestic  and  political  significance — G-9,  May,  11. 

Contributions  on  military  statistics — ^A-2,  No.  5,  11. 

The  United  States  and  Mexico — the  American  army — F-0,  March  18,  11. 

Armaments  and  arbitration — E-5,  March  17,  11. 

Modem  expedients  when  searching  a  battlefield — G-6,  Mar.  25,  11. 

The  Alaska  boimdary  survey — US-15,  April  27,  11. 

The  Balkan  crisis,  third  letter  of  a  "Young  Turk"— F-0,  April  15,  11. 
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DELICIOUSLY  AND  ANTISEPTICALLY 

The  flavor  is  so  delicious  that  you'll  enjoy 
Ribbon  Dental  Cream  as  you  never  have 
another  dentifrice.  No  **druggy''  taste  but 
a  sense  of  wholesome  cleanliness. 

Send   4c  for  a  Trial  Tube.  42   inches  of  Qeam,  enough  for  three  weeks'  use. 

COLGATE  &  CO., 


199  Fulton  Street, 


Dept  49, 


New  York. 
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OREim  EASE  OF  OPERATION 
and 

EXCEILEIE  OF  WORK. 


THE  WRITINIJ  MACHINE  OF 
UIVERSAL   ADAPTABILITY. 


35  languages  on  One  Instrument. 

Instantly    Interchangeable    Type    in    Various    Styles. 

Perfect  and  Permanent  Alignment. 

Writes  in  Colors. 

Absolute  Visibility  of  Writing. 


(WASHINGTON  BRANCH) 

THE  HAMMONII  TYPEWRITER  COMPANY. 

824  and   25  Colorado  Bnilding, 

WASHIBICTON,  II.  C. 
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H.  L  SCHMELZ, 
President 


F.  W.  DARLING. 
Vice-President 


THE 

BANK  OF  HAMPTON 

HAMPTON,    VA. 

Located  Near  Fort  Monroe^  Va. 

Capital  and  Surplus,  $250,000.00 
Resources,  .  .  $1,650,000.00 


THE  OLDEST  AND  LARGEST  BANK  IN  EITHER 
HAMPTON  OR  NEWPORT  NEWiS,  VA. 


4  m  CENT.  INTEREST  PAID  ON  SAVINGS  DEPOSITS 


You  can  bank   with    us  as  easily  by 
mail  as  in  person.    Write  to  us  about  it 


SPECIAL  ATTENTION  GIVEN  TO  ARMY  ACCOUNTS 


NELSON  S.  GROOM E, 

Cashier. 
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WUEHTOWB 

hcU  ami  txtubtx  a 


O  SELF- 

^^  fSJOtrrfair. 


9  It   the  wndrrz/'itUr 

id  hand  tricTcle*,  Imh 
H  niailtd"rrt  ™  " 


UHEDGETHORN  PUNCTURE-PROOF  *«  80 
SELF-HEALING  TIRES  f^^-^^""" 


I  XOiKiaoauoE,o$u.r 


a* 


ttllyintasamplitaiTtoTi4^liCihii,illiOTiIrri4^).  k 

NO  MORETMDBLE  FROM  PORCTIRES  I 

NA1L.S,  Taoka  or  QIbh  nlU  uot  let  the  ■ 

•Ir  oaU  Silly  Ihoiiutid  pairs  sold  last  year.  ■ 
Over  two  hundred  thouBand  paiienow  in  use.  J 
i«r*IWifP«0**MadeinBllsi«s.llislive1y1] 

A  apcciat  QiiaLily  ai  rubber,  which  never  becomes 

porouiaud  which  closes  up  smaU  tmncturefl  withi 

loilheairloeii^pe.  Wehavehundredaof  letlenf 

fied  customers  slaLinsthaltheirliieshaveouIvbee 

nponceor  twice  in  a  whole  season.  They  weish  not 

anordinary  lire,  the  puncture  resist  iugqualflieabi 

by  several  layers  of  thin,  specially  prepared  fab 

tread.  Th  e  regular  price  of  I  lieseti  tea  is  pS.50  per  pi 

advertiiine  purposes  weare  raakiiia  a  special  tacio. ,  y.  ...= .» 

the  rideroT  only  14-Bo  per  pair.  All  otdets  shipped  same  day  lei  tcr  is  received.  WeshfpC.O.  n.  on 

approval.  You  do  uot  pay  a  cent  until  you  have  examined  and  found  Ihem  alriclly  as  represented. 

*e  will  allow  a  ossli  (ilaoount  of  j  per  tent  (thereby  luakio"  "■ ■—  ••  "■ -'  "  — 

aend  FULL  CA.HH  WITH  UKUKK  and  enclose  ihis  adver 


the  price  •4.an  per  pair)  if  y 
ese  tires,  you  vrill  find  that  tl 


Mter.  last  lonaeraiid  look  finer  than  any  lire  1  on  have  ever  used  or  seen  at  any  prii-e.    We 
know  thai  you  will  be  so  well  pleased  that  when  you  want  a  bicycle  you  will  give  us  jour  order. 

■•  vnffff  Miem  TfOrC  don't  buy  anv  kind  at  any  price  untU  you  send  for  a  pair  of 
Ir  TUU  JVCCU  IIHkS  Iledgelhorn  Vuuctuie-PToof  lires  on  approval  and  trial  at 
the  special  Introdnclory  price  quoted  above;  or  write  for  our  big  Tire  and  Sumlry  Catalogue  which 

quoe  e  ua  a  postal  today.   IM)  WOT  THINfcOFBDYINO  a  bicycle 

of  tire*  from  anyone  until  yon  know  the  new  and  wonderful 
a  postal  to  learn  everyLhiuB,    Write  It  NOW. 

J.  L  MEAD  CYCLE  COMPANY,      CHICAGO,  ILL 


Gunner's  Instruction 

1910-1911 

UP-TO-DATE 

ORDER  NOW 

Patronize  our  Advertisers  and  merdtB 
JOURNAL  U.  S.  ARTILLERY  the  JOURNAL  when  ao  doing. 
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I    gEFORE     ordering    MAGAZINES   | 

I^et  our  liig  clubbing   catalogue  I 
and  special  olTerK  and  .-<ave  MONEY.   | 

eOUTriBRN  8llB6CRIPTIOr<<  AGBNCV 

(A  PiislalC»rd«illilo.l Ralalgh.  W.  C. 

Common  Interests  —  Mutual  Benefit 


ADVERTISING  SECTION 


•  •  • 


The  Service  of  Coast  Artillery 

By  frank  T.  HINES,  United  States  Army 
Captain,   Coast  Artillery  Corps,  Honor  Graduate,   U,  S,  Coast  Artillery  School 

AND 

FRANKLIN  W.  WARD,  National  Guard  of  New  York 
Major,  C,  A.  C,  9th  Artillery  Dist.,  Member  Examining  Board  for  Artillery  Officers 

Large  8vo.    548  pages  of  text.     Illustrated  with  42  full-page 
half-tone  plates  and  92  other  illustrations. 

Price  $3.50  net 

PUBLICATION     AUTHORIZED    BY    THE    WAR    DEPARTMENT    AND 
ADOPTED  FOR   THE   USE  OF   THE  ARMY  AND  ORGANIZED 

MILITIA    OF  THE  UNITED  STATES. 

"It  amounts  to  a  technical  dictionary  and  professional  manual  adapted  to  the 
needs  of  the  entire  Coast  Artillery  Service— commissioned  officers  and  enlisted 
force,  whether  Regulars  or  Militia.  Unquestionably  the  book  belongs  at  the  head 
of  the  military  publications  of  the  ye^r.**— Army  and  Navy  Journal. 

''It  is  not  only  a  coast  artillery  text  book  of  absolute  completeness,  but  a  mili- 
tary dictionary,  phrase  book,  and  technical  glossary.  "—-4 rtnj^  and  Navy  Register. 

*'It  is  really  a  monumental  work,  covering  all  branches  of  the  broad  field  of 
modem  coast  artillery.  We  have  no  hesitation  in  recommending  it  to  an^  one  who 
is  interested  in  the  science  of  modern  coast  artillery,  be  he  officer,  or  enlisted  man, 
regular,  or  reserve. ''—Jowrna/  of  the  U.  S.  Artillery. 

GOODENOUGH  &  WOGLOM  COMPANY 

122  NASSAU  STREET,  NEW  YORK 


J  I  la  run  Repeating  Shotg 


un 

Made  Unaiuh^luSapeaiMkf.  The  tolid  lop  and  ade  ejectioo  keep  mue»  aod  mmder  «way  from  yoar  €fmi 
nap  quick,  effednw  lepeat  mots.  Rain,  ileet,  now  and  toceigii  matler  can  t  aet  into  tne  adiao. 
The  mnrhanwm  is  aMg.  wnple.  wear-resisting.  The  double  extiaclon  puO  any  shell  instantly:  two  special  safely 
devices  prevent  aoddental  dischatfe  while  actioo  is  unbcked,  and  an  automatic  recoil  block  makes  liant  fires  harmless. 
AH  Mailins  ate  sUooi^y  made,  finely  balanced,  accurate,  hard  hitting  |uns.  and  aie  die  quickest  and  easiest  to  lake 
dowaanddeaa.  Oluslratioo  shows  Modd  24  grade  **  A"  1 2  gMige;  it  has  all  die  features  that  make  tor  a  perfect  gun. 
$mi  three  fUapt  potUge  to^y  for  oiff  136 
f^gt  catalof  describiBf  tke  fall  IJlati&t  In 


7^  J/laiiUii /irearms 

4*1  Wakm  Street     New  Hevea.  Conn. 


eAATwMnoaVio. 

dmuraumX.onier 


Army  and  Navy 
Tailors 
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Another  Letter  from  /'As  Others  See  Us'' 


'-  >  '     'J 


^UKalmt;^ 


ALKKANORIASAV.N    v..  MOT*      30th«19X0« 

OasslMr's  ItogMiln*, 

Xr.fvaiiois  V.  BoAdlt9r,8«or«t«X7, 

Vcv  Tozk  City 
Smt  Bin 

X  wiah  to  o^rM*  ^r  antiBftMtioa  of  th«  grmtifying 
rooulto  obt*in«4  tbrou^  adTortioing  tho  •»!&  WWBDawVnKf  In 
0A88X»«8  KAOAIXIB*. 

Vhon  authorijtfas  thla  •drortiolng  Miit^or    X  ««•  naoh  in 
4oubt  oonooming  its  ndTianbilit/,  «•  it  wm»  m.    «uootion  in  mj  ainA 
vhothor  n  modiun  of  thia  kindr  would  ronoh  •  olann  «lie  ^troniso 
•uamor  hotolo* 

Tho  roault  oaa  fHur  biorond  w^  nntioipatlona  and  t^ 
ooortoouo  troataont  roooiTOd|nnd  tho  buainoao  soourod  oaa  not 
oply  Tttiy  ploAolnf  to  ao  buV  rtQr  pitafltntoXo  »■  voll. 

Truotlng  that  our  agroonblt  rolatlona  aro  ^o  oontinut 
in  the  futuro,  X  tm^ 
\^  Reboot f^27  Tturai 


V 


"    - 


I 


1 


THE  RESULT  FAR  BEYOND  MY  EXPECTATIONS." 

SEND  FOR 

"AS  SOME  OTHERS  SEE  US" 

Sexual  to  "Aa  Othara  See  Ua"  SENT  FREE  ON  REQUEST 

Send  for  a  Free  Sample  Copy  ol 

CASSIERS  MAGAZINE 

And  aee  why  auch  Lettera  are  Written  or  aend  $1.00  for  a  Trial  SubacriptioB  for 

6  montha  and  these  Sample  Copies. 

THE  CASSIER  MAGAZINE  COMPANY,      12  West  31at  Street,      NEW  YORK. 
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By  John  W.  Gulick,  U.  S.  Army 

Captain,  Coast  ArtiUery  Corps,  Instructor,  Coast 

School 


* 


Paper  cover.     6%^  x  9}i^.     135  pages  of  text.     97  illustrations. 

Price,  50  cents,  postpaid 


Part  I:     Chapter  I,  Armor;  Chapter  II,  Armor  Attack, 

Part  II:  Chapter  I,  Structural  Features  of  Warships;  Chap- 
ter II,  Composition  and  Arrangement  of  Ships' 
Batteries;  Chapter  III,  Armor  Protection  for  Ships 
and  Guns;  Chapter  IV,  The  Evolution  of  Battle- 
ships and  Cruisers,  Foreign  Ships;  Chapter  V, 
Ship  Studies,  Attack  Sheets,  etc. 

The  edition  of  the  Journal  of  the  United  States  Artillery, 
for  July-August,  1906,  Whole  No.  80,  containing  an  article 
on  Armor  and  Ships,  having  been  exhausted  and  there  being 
demand  for  additional  copies,  it  was  decided  to  prepare  and 
issue  a  revised  edition  of  the  article  in  the  form  of  a 
pamphlet  in  two  parts;  Part  I  dealing  with  Armor  and 
Armor  Attack,  and  Part  II  dealing  with  Warships,  and 
Attack  of  Warships.  The  work  has  been  completely  revised. 
The  original  work  has  been  used  during  the  past  four  years 
in  the  Coast  Artillery  School  and  many  of  the  changes  and 
additions  are  the  result  of  suggestions  from  Student  Officers 
on  duty  at  the  School. 

Journal  of  the  U.  S.  Artillery 

Fort  Monroe,  Va« 
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Don^t  Miss  It— Saves  You  $65 

Special  Limited  Offer  to  Journal  U,  S.  Artillery  Readers 
Of  300  Latest 

Model  8  American  Typewriters 


lliw .vim  a  liiKli-KwIf  T.ypf urittr Ht  jaij,  the  li)wi«t  price  «t  which 
tan  ever  lii*ii  m>!il,  and  ini  enwy  feriiiM.  The  Alilericnn  will  rtu  the  work 
H  III  liJKliHpHei),  imd  iHrovei'ifl  with  tlieHniiie^uiirtintee.  It  in  their 
4  ever.v  eHHentiHl  featniv;  1201)  i;uinlienHi:iie,  troiibleRonic  and  enallj 
'       e  U'en  eLitiiinateil.    Ito  Hiitjplicit.v  of  eiinstniction.    tbt- 


TIlisHlHvilll.J 

anlanilniil  iiitu'lii 
of  the  $t()U  tiiiiel 
m|na)   Ih VII  line   it 

tiriihen  jwirtH  ol »  .        .  -. , 

iitiseiii^  !•(  (lie  tliiiuHiinil  mill  iiiii'  Utile  Ihvwm,  bnii*,  bc-itwm  iinrt  Hpi'iii)pi  wliiph  make  the  a 
i>f  $1(H)  iiiiuUiU"*  Hi-iiiiiiil» fill'  tliiM  itliequiiltHl  offer.  The  nliwnce  of  nil  thene  i^iniplicat«d 
liartH  iiinkes  the  Anierii'tm  ti|>  the  Healeit  at  12  jHiiiniliH.  IIh  the  only  hiKh-grude  niachtne 
Ihnl  is  really  pDrtnlile.  The  fiiiiilaiiieiital  point  of  Ameik-aii  ttupeiiority  m  the  Ringle  tvpe. 
Iiar-uue-pleee  of  xteel-niin-liendiilile  nnil  unhreabnble  hy  any  Htruke  that  can  t>e  dt^ljt-ered  on 
the  kiy,   mill  tliiw  in  the  eniise  iit  its  niTnplii:ity,  iliirnbiiity,  effldeni-y  and  eompnctnou. 


Compare  th«  EMcntia]  Feoturea  of  the  $100  Macbine  and  the  $ 

Tha$IOO  Machine 

Univtrul  K<rl»ud 
Print  bam  Ribbon 
Tnx  Bu  Michino 
A4lpl>b)li>r  l«  R'piil  "Vvk 
VarkHa  Dtsruiol  Compllcjliil 

Machanikin 
High  QuiUty  nl  T«k 
CutUh  Actkn  on  Somi.  Lighn 

Othin  Cumbuaomc 
PaiUbilnr    Impcuublc   Tbcn 

CoBXDlcncc  ii  Coiuldirid 
DutibiUiy  Varkd 
Two-Color   Ribbon   Shilt  only 

A   Uw   luvc   TibuUimx  In- 


1  AmericaD  a*  notsd  bslew 

The  $S0  American 

I     3t  Hu  thi  Anwlun 
So  DoM  the  ArhHchii 
So  ]■  tlif  AouHcui 
Spltd  Unllmittd  < 
1 300  Lua  Put!  on  ttu  Ai 

Pirfeetlr  AUpud. 

IihfTUBlon  Erov 

Bnn  ihIt  L)«lit, 

Ftwer  Pini,  Lw  Vt%fil 
Ont-pltcc  Bu,  LxH  Cocnpla. 

TwD-Cokic  Ribbon  Shift 
TibulalinR  Indlcinr  on  Bvwr 

special  Price,  $35 

Eich  nuchlm  hu  nibba  du 
COV4T,  oU,  typ«  tnuh  u^  lull 


AMeriMn  Tjipevititef  Co.,  28S  Bto*il««y,  N.  V. 


notify  r<in  within  i  dnvs  to 

■fler  i"dii,-ii  ind  Ii  per^m.     '     "'"     '  ^"*'   " 
your  pro(Krty"iintfl^|wii1  tnr 


m;:',S 


FIVE  MTS' FREE  TUl 


inpllclly.  tlie  ilurabilityi 
'««S""t?th"m;ehfne'"r 


r    fluUh 


menriinrj'°a1l'lnnnel'uiir'the"bBUo" 'oS™'*''' 
■t  I,  ■  month  "or  "1"^  mSmtli.  *l)<>n"t  d  Jay.^m^y 
fill  out  and  mail  Ihc  coupnn  with  rcfersnco.  The 
iwer  Bit  quHttona.  Specify  (bcHTlc 
ih  and  if  yon  wiah  a  hard  jilatiD  tar 


of  lyi 


Ml 


ine. 


American  Typewriter  Company 

265  Broadwar,  N.  Y. 

Incorporated  iB^j 
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NEW  BOOKS  AND  REVISED  EDITIONS 


FuU  Qotb,  Price  $1.00 


BATTLE  ORDERS 

A  Study  In  llit  Technlqiic  ol  Oidcn 

Br  Cipt.  KAKS  TOD  KIESLmc,  Ccr.  Ccn'l  SttH 


f^Sf, 


Ft.  Luvcnsfrrth.  Kanl.) 

FuO  Goth,  $1.50 


_.  PhyucUnloth. 

BMPBROR  NAPOLEON  THE  FIRST  AT  ST. 

HELENA. 

By  Cipt.  H.  D.  THOMASON.Mid.Cocm.U.S.A. 

Full  doth,  Illustratnl,  HJX) 


UNDER  THE  RED  AND  COLD, 

THE  SIEGE  OF  BALER 

•iliUldl  inm  tht  ShaI^  by   LilulEiunt-O 

F.  L.  DODDS,  U.  S,  A. 

FuU  Qoth,  $1.25 


FliU  S» 


ARMY  ALTERATIONS 
[jptiin  JAMES  A.MOSS,241h  Iniintry 
L  chui^i  lincc  publkation  in  the  Army 
.  MAruitk  ot  the  vjttouA  D(partmaatip 
I,  Miami  ol  GiunI   Duty. 


Single  Copies,  75c  $2X0 

PubEiahcd  QuuUrlT 


english-spaniSh  manual 

By  Kii.  C.  C.  MORTON.  Inipcclor-G«1.  U.S.A. 

Full  aoth,  16  mo,  108  pages,  pori-pAid,  $1.00 

Spicid  t«mi  nud(  whiii  Iwdvt  c(  man 


FRANKLIN  HUDSON  PUBLISHING  COMPANY, 
KANSAS  CITY,  MO. 


SEND  FOR  COMPLETE  LIST  OF  OUR  PUBUCATIONS 


POPE  BICYCLES 

COLUMBIA         RAMBLER 
CLEVELAND       TRIBUNE 

IN  the  POPE  lines  will  be  found  a  variety  of  styles,  equipment 
and  prices  to  meet  every  requirement.  Both  chain  and  chain- 
less  models  are  offered,  so  perfect  their  balance,  so  graceful  their 
lines,  and  so  accurate  their  adjustment  that  they  have  well  earned 
their  position  of  supremacy  over  ail  other  machines. 

and  will  e<i|i1ain.  Sy  cuu  and  descriptive 

They  tell  how  the  materials  are  tested,  de- 
BCrlbe  the  inKem-ms  molhoil  of  frame  ooo- 

and  cases  and  explain  the  superiarity  ot 
the  new  Pnpe  Spring  I'ork. 

POPE  BICYCLES 

CAN  BE  PURCHASED  AT 

THE  POST  EXCHANGE. 


RAMBLER  >40  OO  ROADSTER, 


THE  POPE  MANUFACTURING  CO., 
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I  We  idesire  to  solicit  the  aid  of 
our  friends  to  increase  the  num- 
her  of  our  advertising  patrons  to 
as  great  an  extent  as  possible. 

We  know  our  subscribers  pat- 
ronize our  advertisers,  but  we 
want  you  to  mention  the  Journal 
U.  S.  Artillery  when  you  do  so. 

If  you  mention  the  Journal, 
you  assist  us  to  retain  our  adver- 
tisements, and,  also,  to  increase 
this  department. 

Help  us  make  the  Journal 
larger  and  better. 


^**" 


STEVENS 

The  STEVENS  jVc.  3SS 
Dv  u '.  le  'Barrel  Hammert^ss 

iSbCts^ii^'^  »s  Aro^i0eift  where 
othiT  '^link  arc  inealcest.  The  bar- 
n-Is and  hijfs  are  drop-forged  in 
one  piece— of  hijfh  pressure  steel* 
<*hoke  bored  for  nitro  powder — 
with  matted  rib. 

Pick  up  this  fnin  and  feel  the  balance 
of  It  — examine  the  working  parts 
closely  and  see  the  fine  care  and  nnish 
of  detail  -  yon  will  say  it's  a  trtnner. 

It  lists  at  only  $20.00  and  will  tie 
fxpri  sHcfl  prrpHid  direct  from  the 
''iH'tory  iw  cane  yon  cavnot  secure 
it  through  a  dealer., 

Sen' I  for  new  Art  Catalog 

.in<l*'HoiKtoSho»t 

Well " 


vJ.  STEVENS  ARMS 
^ATOOLCOKPANT 


WANTED 

Copies  of  the 

Journal  U.  S.  Artillery 

Issues  of 

July.    1892 
March-April,  1896 
Jan.-Feb.,  1906 
Jan.-Feb.,  1908 

We  will  pay  50  cents  each  for 
copies  in  good  condition 

Journal  U.  S.  Artillery, 

Fort  Monroe,  Va. 


The  Journal 

of  the 

Royal  Artillery 

Published  by  the  Committee  of  the 

ROYAL  ARTILLERY  INSTITUTION, 

WOOLWICH 


This  Journal  contains  technical 
literature  on  all  branches  of  the 
British  Artillery,  also  notes, 
translations  and  precis  from  for- 
eign journals  on  all  points  con- 
nected with  artillery. 

The  Journal  appears  about  the  1 0th 
of  each  month 


Orders  should  be  prepaid 


Price  2t6d 
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KffilMt! 


rffisrs 


Sdeaiific  jmerkan. 


MlaUonot 


I'attfMMiiUBe  }nDVi£    Tmv*.  ft  • 
mont£i,«L  BOM  bran  DSirMwtan. 

Maatoo,  SL  C. 


DO   IT  ■■  ;|     ,  ;     ,       ]■,  rj 

TOMORROW 

ALWAYS 

Patronize,  as  far  as  is  consist- 
ent with  your  interests,  those 
firms  who  have  advertisements 
in  our  Journal. 

Call  the  attention  of  the  mem- 
bers of  your  families  to  these 
advertisements  and  thus  help  us 
make  as  good  a  showing  as  pos- 
sible to  the  people  who  pay  for 
advertising  space  with  us. 

Mention  the  Journal  when  lo 
doing. 


Cmsuit  the  Teclinical  Index 


A  compr«liMi*ive  deicriptive  record 
<rf  t^  world's  current  teclmlGal 
Uteratitre.  It  indezM  each  month 
0¥er  1,000  article*  In  French,  Ger- 
man and  Engllah  trade  and  technical 
jonrnala.  Dewey  decimal  tfttna 
of  claialflcation.  92. SO  per  jtu; 
privted  one  aide  only  for  paating  on 
caida,  $4.00.  Cllpplnfs  and  trane- 
laUena  mppUed  promptly  and  At 
a  ratM. 


Seod  10  centa  for  aample  copy 


TlieCEOJ.CIBSONCO.. 

Am«ric«s  BapreaantatlTea, 

1111  Trim  hint,     DEWnilllCin. 


THE  ORIGIIML  AND  ONLY  CENUfNE 

Horlick's  Malted  Milk 

is  pure,  rich  milk,  uumbined  with 
all  the  nutritive  elements  of  chmc* 
malted  barley  and  wheat  in  pow- 
der form.  A  deiic^ious  food-drink, 
more  nourishing  than  tea  or  coffee, 
is  ready  in  a  moment  by  simply 
stirring  in  wat«r,  until  diftaolved. 
The  tablet  form,  also,  is  a  sustain* 
ing  luncheon  for  those  on  an  outing 
or  traveling,  and  a  wholesome  sub- 
stitute for  sweetmeats  for  growing 
children.  For  convenience,  nutri- 
tion and  digestibility,  it  is  an  ideal 
food  preparation,  retained  by  the 
weakest  stomach,  therefore  excel- 
lent in  dyspepsia,  debility  and 
wasting  diseases. 

la  ror  HOaUCICS,  Ite  orlilul 

Horlick's  Malted  Milk  Co 

MCWE.  MSCONSW 
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THE  VEAR-ROUND  RE5URT  OP  AMERICA 


kMAAfJ 


PIRTRESS 
ISNRBE 

Tbt    Ltnat 
MtHMrrPM 

—  Ike 

AlltMlcCaol 

ON 

HHIPTON 

ROADS 

Tbe  RcBdcivoHt  of  the         Wllh  Climate  Unequalled         QOLF.  TENNIS,  MILITARY  MtlLLS, 
Natfoa't  WiraMps  Ihe  Year  Roand  SAlLmO.  NAVAL  MANEUVBIS 

The  Baths  and  Sea  Pool  at  The  Chamberlin 


The  Medicinal  Department  Is  Complete  In  Every  Detail. 


beneNu  d 


Those  Bfe  e 


o  tbe  medici- 


booklel  on  "Butha  and  Bathinji;"  mar 

'••"Sir^J'SS',""        mta  m.  F.  nHIS,  liiagtr,  Firtnss  lune,  Tl 


SAFETY 


VEST    POCKET    SIZE,    3  3-4    INCHES 

The  Paul  L  Wirt  SAFETY  CAP 
Fountain  Pen 

Can   not  leak,  no  matter  in  what  position  or  pocket  it  is 
carried.     Made  in  long  or  short  sizes.     Prices  $2.50  to  $6.00 

For  further  information,  address  BloOmSDUrg,  Penil. 
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ADVERTISING  SEX:TI0N  xvi 


Gunners'  Instruction 

1910-1911 

Gun  and  Moitar  Companies 

Seventh  Edition 

Mine  Companies 

Third  Edition 


Revised  and  enlarged  editions.     Better  than  ever.     Gives 

all  information  necessary  to  qualify  as 
Gunner  in  Coast  Artillery. 


January  31,  1911 

Gun  and  Mortar  CompatAti  Mine  Compardes 

Copies  printed  6,698       Copies  printed  2,515 
Copies  sold  -  -  5,338       Copies  sold  -  -  1,280 

Copies  on  hand  1,360       Copies  on  hand  1,235 


Place  Your  Order  Now 

25c  each  $5.00  for  25         $7.50  for  50 

(Pcs^Hud) 


Send  all  Orders  to 

Journal    U.    S.   Artillery 
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ADVERTISING  SECTION 


ARMY  MUTUAL  AID  ASSOCIATION 

Organised  January  13,  1879 

Total  amount  paid  beneficiaries       -       $1,754,806.87 
Emergency  reserve  -        -        -        -  317,567.77 

An  Association  organized  and  managed 
by  Officers  for  the  benefit  of  Officers 

NO  PROFITS  LIGHT  EXPENSES 

The  following  rates  include  expenses: 
Rates  per  $1,000:—  21    -    $13.25  31    -    $17.08  41    -    $23.18 

Membership  limited  to  Commlnsloned  OflBcerd  of  the  Armj.    Apply  to  the  Post  or 
Transport  Surgeon  for  application  blank,  or  write  to  the  Secretary. 

504  COLORADO  BUILDING  WASHINGTON,  D.  C. 


B.  F.  Stevens  &  Brown 

^VmerlGan    Ltlbrary    anci    L.lterary    As^nts 

4  Trafalgar  Square^  Charing  Croa» 
LONDON,  ENGLAND 

Messrs.  H.  F.  Stevens  &  Brown  supply  English  and  Continental  Books  (new  and  second  hand! 
Magaxlnes,  etc.,  by  mail  or  otherwise  to  any  part  of  the  world,  or  In  their  weekly  shipments  to  tbt»tr 
New  York  agenta,  at  lowest  London  rates.    They  are  agents  for  the  principal  United  States  Naval 

iry  Departments.  Libraries  and  Schools,  and  a 
matlon  in  their  power. 

Engravings,  Drawings,  and  Paintings,  Philosophical  Apparatus,  Scientific  Instruments,  and  all 
other  wants  of  libraries  or  offices  receive  due  attention. 

Payments  must  be  made  by  Money  Order  or  in  Greenbacks  and  stamps  at  f5  to  the  £1  sterling,  or 
to  their  New  York  Agents: 

MESSRS  nCE  &  LYNCH,  16  Beaver  Street,  New  York 


and  Military  Departments,  Libraries  and  Schools,  and  are  at  any  time  glad  to  supply  any  infor- 


BOOK  DEPARTMENT 

JOURNAL  U.  S.  ARTILLERY 

Write  to  the  JOURNAL  before 

placing  orders  for  your  books. 

We  can  save  money  for  our 

subsoribers  on  any  book 

in  any  language. 


WE  WILL  BUY  ONE  BOOK  OR  ANY  NUMBER 

OF  BOOKS  FOR  YOU 


Prices  furnished  on  application. 
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ADVERTISING  SECTION 


The   SAVAGE  Automatic  Pistol 

(Maniilactuml  In  32  caliber  onlyat  the  preieat  time  for  the  commercial  trade} 


hand  without  the  aid  cj  took. 

SAFETY — Breech    automatically    locked 
during  tunc  iJ  discharge.     Caimol  be 

fired  unlcsa  the  trigger  ii  pulled.   Safety  Send  foi  dacripdre  dicdu  ud 

poMtivcly  lock*  it  agairwt  discharge.  i»M«.  "The  TendtiW.  Tum.' 

by    Bal    Mulenaa,  naudins   ihit 

CONVENIENCE— Length  onlv  6i  iiwlie.:  ^.  whkh  coaui.  »«drtaere«- 

weighi  but  19  ouncei;  hdl-blued  fioiih.  i,^  idotDuiioD. 


Also  Manufacturers  of  well  known  Savage  High  Power  Repeating 
RiHes,  calibers  303,  30-30,  25-35.  32-40  and  38-55,  as  well  as  23 
caliber  Repeaters  and  Single  Shots. 

HANDSOME  CATALOUUB  SENT  UPON  REQUEST. 

Savage  Arms  Company 

122  Savage  Avenue,         ...         Utica,  N.  Y. 
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